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PEEFACE. 

The following pages have not been written with 
the view of interfering with works of Anatomical 
Demonstrations or Systemic Anatomy, but 
are intended to supplement such books. The 
student ought to study the * subject ' in the 
dissecting-room, and his books at home ; and 
he ought never to be encouraged in the 
too common error of looking on his dissections 
as mere illustrations for the statements of 
the text-book. Yet it is necessary that he should 
be guided in his dissections, both that he may 
make them in such a manner as to display the 
anatomy to the greatest advantage, and that he 
may recognise the structures by the names by 
which they are known. To these two purposes of 
guidance these pages are exclusively devoted ; and 
they differ from the directions which were pub- 
lished in the seventh edition of* Quain's Anatomy,' 
by the far more complete carrying out of the 
second purpose, so as to render this a work totally 
distinct from that referred to. The author's effort 
has been, by the omission of all description, to 
give to the student who seeks to learn, scalpel in 
hand, a fuller assistance in the practical diffi- 
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VI PKBFACE. 

culties which he is likely to meet with than could 
be afforded in a work devoted to description either 
in the systemic form of arrangement or that of 
demonstrations. 

It is expected of the student that before coming 
to the dissecting-room he should glance over, each 
evening, a portion of work in this book, and con- 
sult his descriptive manual sufficiently to have an 
intelligent idea of what he is to exhibit on the 
subject next day. Taking with him this book to 
the dissecting-room, he will with its aid cultivate 
his manipulative powers and his observation ; 
and on his return home he will recur to his text- 
book, and find how far his own observations agree 
with those of more experienced men. He will 
find it also an invaluable habit, of more than mere 
anatomical advantage in after life, to devote a 
short time each day before he quits his dissection 
to taking written notes and sketches of what he 
sees before him. The extent to which this will 
relieve the strain on his memory in remembering 
details will more than repay the trouble. 

Naturally, the plan of this book is adverse to 
the evil but too prevalent habit of seeking to 
substitute for real knowledge of anatomy a mere 
appearance of knowledge ; yet the author ventures 
to hope that even as an aid in preparing for ex- 
aminations it may not be useless, but will 
afford to the student who has carefully dissected 
the means of easily reviving before his mind the 
picture of the parts as he has seen them. 
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THE USE OF INSTBTTHEHTS. 

The instraments with which the student of practical 
anatomj requires to provide himself are knives, for- 
ceps, scissors, hooks, a needle, and a small blowpipe ; 
all of which are nsnally collected in the cases sold for 
the use of dissectors. In addition, there are various 
instruments commonly provided in the dissecting- 
room; and the principal of these are saws, bone- 
nippers, chisels, and mallets. 

The knives or scalpels may vary in length of 
blade from one and a half to two inches, measuring 
from the handle to the point. The form of the 
cutting edge should be rounded towards the ex- 
tremity, so as to form a curve. This curve is of the 
utmost use in dissection, especially in the removal of 
integuments and exposure of muscles ; and in sharp- 
ening the scalpel care should be taken to preserve 
its form. A knife without any such rounding, with 
the cutting edge extending in a straight line to the 
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2 THE USE OF INSTBUMENTS. 

point is sometimes foniid in dissecting cases, and is 
nsed in physiological experiments ; bat to the practi- 
cal anatomist it is of no service save for one pnrpose, 
namely, following branches of nerves ; and for this 
the only requisite is a sharp point, which every scal- 
pel should have. 

Dissecting forceps should be sufficiently weak in 
the spring to be used for a length of time without 
wearying the fingers, and should taper gradually to 
the points. At the points it is unnecessary for them 
to be narrower than one-sixteenth of an inch, as the 
smallest structure can be grasped and managed with 
facility with forceps of that breadth of point, pro- 
vided that the teeth or serrations where the points 
are in apposition are fine and fit into one another 
with perfect accuracy. Forceps need not be more 
than four and a half inches in length. 

The mode of handling the scalpel and forceps is 
a matter of importance, on which the success and 
comfort of the dissector greatly depends. The 
forceps ought always to be held lightly between the 
forefinger and thumb, their upper part moving over 
the forefinger. Never, on any account, should this 
instrument be grasped in the palm of the hand like 
a fork, neither should it be used to lay hold of firm 
and bulky structures, which can be better held with 
the fingers. Small branches of nerves may be seized 
with it without harm, but neither muscles nor arte- 
ries should ever be so seized. These structures are 
seriously damaged by being pinched, and should, 
therefore, be left untouched, while the connective 
tissue around them is removed ; or they may be 
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lightly turned aside with the closed forceps, without 
l)eiiig held between the teeth of the instmment. 

The scalpel ought never to be held with the 
handle in the palm of the hand and the forefinger 
•on the back of the blade, like a bistoury, save only 
in making incisions. It is usually held like a pen 
l)etween the forefinger and thumb, while the ex- 
tremity of the middle finger furnishes a slight sup- 
port on which it may be turned so as to direct the 
cutting edge towards or away from the dissector at 
will. The management of the scalpel varies a little, 
according as it is used for the dissection of large 
muscles or vessels and nerves. In laying bare a 
large muscle, such as the superficial muscles of the 
back, buttock, breast and abdomen, it takes as little 
time to make the dissection clean and display the 
structures properly as to bring the muscles into 
view in a less successful fashion, with the fascia left 
adherent in patches, and the cutaneous nerves de- 
stroyed. So £Eir as the display of the muscular 
fibres is concerned, the following are the directions 
to be attended to : — 

1. Having raised a small portion of the fascia or 
integument to be removed, grasp it firmly between 
the fingers and thumb, and pull on it so as to make 
it tense. This is best done by laying the second 
joint of the forefinger of the left hand on the surface 
of the tissue to be removed, seizing with the thumb 
the raised edge of the tissue so as to press it against 
the forefinger, and turning the wrist so as to stretch 
the tissue over the forefinger. A furrow will thus be 
formed bounded on one side by the muscle and on the 
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4 THE USE OP INSTKUMBNTS. 

other by the fascia held up : and at the bottom of the 
farrow there will be seen between the muscle and 
fascia a stretched film of semitranspareut connective 
tissue, which must be all removed along with the 
fascia. 

2. Place, therefore, the point of the scalpel not 
where the film passes into the &scia, but on the line 
where the film and the muscle touch. Then keeping 
the point close to the muscle, and the cutting edge a 
little turned towards the fascia, and guiding the 
stroke with the eye in every part of its course, bring 
the scalpel with a long slow sweep along the furrow. 
The film will thus be divided by the curved edge of 
the blade, and start back .into the stretched fascia, 
and rapid progress will be made in denuding the 
muscle of every particle of its envelope. 

3. Attention has to be paid to the direction of 
the muscular fibres. The usual instruction is to dis- 
sect parallel to these. But this requires the muscles 
to be placed on tho' stretch, and it is not always 
convenient to obtain that advantage ; while if the 
muscles be relaxed, and the dissection be conducted 
in the line of their fibres, it will often happen that 
the parallelism of the fibres will be interfered with^ 
and the appearance of the dissection damaged. On 
this account it is advisable to keep the line of dissec- 
tion sufficiently oblique to the direction of the mus- 
cular fibres to admit of the fascia being pulled in 
that direction, the fibres thus being rendered tense 
and kept parallel at the spot under dissection. By 
paying attention to this rule, the muscles of the 
abdomen can always with ease be made perfectly 
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clean, withont the prelimmaiy of inflating the ab- 
dominal cavity, a clnmsy and inelegant proceeding 
still recommended by some. Whatever the direction 
chosen in relation to the mnscnlar fibres, care should 
be taken so to regulate the line of dissection that the 
margin of the undissected part, where it meets with 
the dissection, shall not be allowed to take the form 
of a concavity, which prevents the textures from 
being properly stretched. 

In dissecting blood-vessels it is still more im- 
portant than in the dissection of muscles that while 
the point of the scalpel is brought near to the struc- 
ture, so as to make it perfectly clean, the edge shall 
be slightly turned away jfrom it, so as to prevent 
injury to its walls. 

In tracing nerves, rapid and effective work can 
often be done by laying hold of the branch to be 
followed, turning the back of the scalpel towards it, 
and placing the point close to it, then running the 
^(calpel along its course, so as to divide the con- 
nective tissue which binds it down. 

The flattened extremity of the handle of the 
scalpel is not without its purpose. It is useful in 
separating structures which are loosely adherent, 
and has the advantage that with it the dissector 
feels his way between structures without running 
the risk of injuring them by cutting. It may be 
thus used in separating fascisB and laying bare their 
adhesions, in separating in a preliminary fashion the 
contents of large spaces like the axilla from the sur- 
rounding walls, and in following out the planes of 
contact of muscles which are either in close associa- 
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tion or happen to be more iihan nsnally soft. So 
also it is often invalnable to the surgeon in the exci- 
sion of tnmours. 

Scissors should be held with the thumb and ring- 
finger. The manipulations for which they are re- 
quired in the dissecting-room are few compared with 
those for which they are used in surgery and in 
making anatomical preparations. It may be noted 
that whatever opinions may be held as to the utility 
of being able to use instruments with the left hand, 
scissors in the left hand, if in the slightest degree 
loose or blunt, are always at a disadvantage, because 
the blades are so made that while the thumb of the 
right hand, when it pushes on its blade, presses it 
against its fellow, the thumb of the left hand, if it 
be allowed to push, pushes its blade away from its 
fellow. 

Hooks and other retentive devices ought to be 
used as sparingly as possible. They can be avoided 
very much by attention to the position of the subject,, 
and by learning to keep parts aside by stretching- 
the little fingers of both hands. Hooks are always 
liable to tear ; they keep the parts in an unnatural 
position, and prevent their being moved freely 
about. The command over all the fingers not en- 
gaged in holding the scalpel or forceps, to push 
aside the textures in a deep dissection, is a most 
valuable acquirement for a practical surgeon, and 
will often make him independent of spatulsa and 
assistants. 

The saw and bone-nippers are instruments which 
it is most important that the student should learn im 
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the dissectmg-room to handle dexteronsijy since in 
sorgery they are indispensable. Before nsing the 
saw, the bone shonld be laid perfectly bare by 
division of the periostenm. A preliminary stroke 
backwards at the part to be divided shonld be made 
to help the saw to catch sufficiently, and the suc- 
ceeding sweeps shonld be long and light. On no 
account can a lateral movement be allowed for com- 
pleting the division; as such an action, however 
natural when a difficulty is experienced, is not only 
destructive to the instrument, but liable to leave a 
jagged fracture of the bone. In the use of bone- 
nippers, also, all wriggling or lateral movement 
must be avoided. The bone to be divided should be 
firmly grasped, and the section made entirely by 
pressing the handles together. The flat side of the 
blades should be always turned towards the por- 
tion of bone to be preserved, as on that side only 
can it be secured, by proper use of the instrument, 
that the bone shall exhibit a direct cut unbroken by 
splintering. Bone-nippers are often made too long 
in the blade. It ought to be remembered that the 
shorter the blades, the greater the leverage. They 
ought to become narrower gently from the base to 
the point. 



THE OEDEB OF DISSECTIOIT. 

The dissection of the body may be conveniently 
divided into five parts. These are— the upper limb, 
the lower limb, the head and neck, the thorax, and 
the abdomen. Two dissectors may be set to work on 
each of the last three parts ; while, in the case of the 
limbs, either one or two dissectors may be appointed 
to each, as may be necessary. If the subject be a 
male, at least one day should be devoted to the dis- 
section of the perinsaum before the other dissections 
are commenced, as the surgical anatomy of that 
region cannot be well appreciated after dissection of 
the lower limbs, nor in other than the lithotomy 
position. 

Afber the dissection of the perinaBum in the case 
of a male, or immediately on being brought into the 
rooms in the case of a female, the subject should be 
laid on its face, for the dissection of the hinder part 
of the scalp and neck, the muscles and other structures 
of the back, the spinal cord, the buttock, the back of 
the thigh, and the popliteal space. These dissections 
may usually be completed in four days, afber which 
the subject may be turned. The upper limbs ought 
not to be removed jfrom the body until not only the 
axilla has been fully dissected, but the dissectors of 
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the neck have liad an opportnnity, in conjunction 
with the dissectors of the arms, to trace the continuity 
of the structures which pass from one region into the 
other. This will usually be accomplished within four 
days ; and on the fifth day after turning the subject 
the dissectors of the thorax may commeuce. 

Although it is necessary to fix a stated time as a 
standard to regulate the turning of the body and the 
removal of the upper limbs, it will be found prac- 
tically that, when mutual good feeling and a common 
spirit of industry exist, students may beneficially 
accommodate one another as regards the periods for 
these proceedings. And in a school where such good 
feeling exists, it may be farther mentioned, no student 
need ever be idle at the times when it unavoidably 
happens that he is unsupplied with a part, as, with 
a little tact, he can always be learning from the dis- 
sections of others, without incommoding the dissec- 
tors who are at work. 

It is essential to comfort that, when a part is 
allotted to two dissectors, their hours of attendance 
and period of study shall sufficiently correspond* 
It is therefore desirable that as feir as possible students 
should arrange among themselves with regard to 
partners. 
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DISSECTIOir OF THE BACK AND XTPPEE 

LIMB. 

1. The Back. — ^The subject being placed on its 
&ce, with the chest and pelvis supported by means 
of blocks, let an incision be made from the seventh 
cervical spine down the middle line to the most pro- 
minent part of the sacrum, another from the acro- 
mion to the upper end of the mesial incision^ and a 
third along the crest of the ilium to the sacrum. If 
the subject be fat, it will be found convenient to 
dissect the integument of the flap thus formed care- 
fully separate from all the subcutaneous tissue ; but 
if the subject be lean, it is quite possible to make a 
thoroughly clean dissection of the muscles at once, 
and at the same time save all the cutaneous nerves.* 
Extending from the dorsal spines to the spine of 

* In this University it is the rule to dissect the skin per- 
fectly free from all the subcutaneous adipose tissue, then to 
reflect that tissue in a sheet and remove it. Ey this means a 
source of uncleanness is got rid of, while the integument is pre- 
served as an efficient protection to the part, beneath which there 
may be applied cloths with preservative fluids. If this plan be 
followed in the present dissection, it becomes alike unnecessary 
and undesirable to make a cutaneous incision from the twelfth 
dorsal spine to the fold of the axilla, as is sometimes recom- 
mended. 
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DISSECTION OF THE BACK AND UPPEB LIMB. 11 

the acapnia will be found tlie lower portion of the 
trapezius muscle, while in the remainder of the region 
marked out by the cutaneous incisions is the latissi^ 
mvs dorsi. In raising the fascia outwards from the 
middle line, the cutanecms branches of the posterior 
divisions of the spinal nerves will be detected as thej 
emerge ; and each, as it is found, may be followed 
through the £EU3cia, or drawn out from it, while the 
dissection of the muscle is continued. Those from 
the six upper dorsal nerves appear near the mesial 
line, being derived from the inner branches of the 
posterior divisions ; the succeeding cutaneous nerves 
in both dorsal and lumbar region are further out, 
being derived from the outer branches. The upper 
and lower borders of the latissimus dorsi muscle are 
to be made distinct from the subjacent parts ; the 
origins from the ilium and lower ribs and from the 
inferior angle of the scapula being all dissected out. 
In the interval between the trapezius and latissimus 
dorsi are to be noted a portion of the rhornhoideus 
major and a portion of the thoracic wall, varying in 
extent according to the position of the scapula. 

The trapezius muscle is to be divided by means 
of a vertical incision about an inch from the spines 
of the vertebrsB ; and, in association with the dissec- 
tors of the head and neck, this incision may be con- 
tinued through the cervical part of the muscle. Close 
to its deep surface are the superficial cervical artery 
and spinal accessory nerve, which are on no account 
to be damaged, even by a junior dissector, but to be 
preserved, so as to have their continuity from above 
displayed by the dissectors of the head and neck. 
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The rhomhoideus major and minor mascles are to 
be freed from £ascia, care being taken not to injure 
their nerve, as it passes beneath their npper border ; 
and when those muscles have been divided by a ver- 
tical incision near their vertebral extremity, this nerve 
(a branch firom the fifth cervical) together with the 
^posterior scapular artery, may be seen in its continuity 
by the dissectors of the head and neck and upper limb 
together. The peculiar tendinous attachment of the 
rhomboideus major to the scapula is to be exhibited 
from the deep side. On the upper border of the 
scapula the insertions of the levator angvli scofpulcB 
and omO'Jiyoid should be exhibited ; and the supra- 
scajpular artery and nerve, may be noted as they pass 
i-espectively above and below the suprascapular liga- 
ment, but will be better seen in a later dissection. 

The latissimus dorsi is to be divided by an in- 
cision beginning at its upper border, two inches from 
the mesial line, and curving downwards and outwards 
to the outer border an inch below the last rib. Let 
the inner part be then raised, so as to exhibit the 
connection with the lumbar aponeurosis and the origin 
from the crest of the ilium ; and in raising the outer 
part, let the costal slips of origin be brought into 
fall view, as well as their interdigitation with the 
external oblique muscle of the abdomen. Also dissect 
out the posterior border of the external oblique 
muscle between the last rib and the ilium, and the 
small portion of the internal oblique left uncovered by 
the external ; and note the continuity of the lumbar 
aponeurosis with that on which the internal oblique 
muscle is seen resting, namely, the posterior apo- 
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nenrosis of the iransversalis ahdoniinis muscle ; but 
leave all these stractnres nndiyided. The diyision 
of the rhomboid and latissimus dorsi permits the 
scapula to be sufficiently drawn away from the 
thoracic parietes to bring into view the deep surface 
of the serratus magnus extending forwards from the 
deep side of the vertebral margin of the scapula; 
and the lower margin of that muscle can be studied 
as well as the relation of its superior margin to the 
levator anguli scajpulcsj a muscle with which, in some 
animals, it is quite continuous. 

There is now laid bare an aponeurosis which 
covers in the deep muscles of the back, and is called 
the vertebral aponeurosis in the dorsal part of its ex- 
tent, and more frequently the Ivmbar in its lower 
part. Along with this aponeurosis, passing outwards 
to the upper and lower ribs respectively, are the 
serratus ^posticus superior and inferior muscles. These 
are to be defined and studied, and, together with the 
vertebral aponeurosis, are then to be divided, when 
the erector spince muscle will be brought into view. 
Before beginning the examination of the erector 
spinsB, it is well that the splerdus^ a fleshy muscle of 
the neck, extending upwards and outwards from the 
middle line to the skull and upper cervical transverse 
processes, should be divided near its mesial attach- 
ment, if it has not been already divided by the dis- 
sectors of the head and neck, as it ought to be. The 
complexv^, the large muscle ascending beneath the 
splenius from transverse processes to the skull, will 
thus be laid bare, and, between the splenius and 
complexus, to the outer side of the latter, a small 
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14 DISSECTION OF THE BACK AND UPPER LIMB. 

mnscle, the irachelo-maatoid^ wliich is the uppermost 
prolongation of the erector spinsB. 

The erector spince consists of an enter and an inner 
colnnm, and these will be easily separated, one from 
the other, with the aid of the vessels and nerves 
lying between them, especially the external branches 
of the posterior divisions of the dorsal nerves, with 
the accompanying branches of the intercostal arteries 
and tributaries of intercostal veins. The outer 
column being dissected outwards, and its fasciculi 
and its tendons, which are at its outer border, carefully 
exhibited, the fibres of its lower part, the ilio-costalis 
(or sacro-lumhalis) will be seen to be inserted into 
the angles of the lower ribs ; while new fibres, consti- 
tuting the mrisculus accessorius arise from the lower, 
and are inserted into the angles of the upper ribs ; 
and a second continuation, the cervicalis ascendens, 
arising from the upper ribs, ascends into the neck. 
The inner column of the erector spinas cannot be 
dissected out until its inner border is freed by a 
somewhat artificial separation of the spinalis dorsi, 
or the tendinous and muscular fibres arising from 
lower dorsal and inserted into upper dorsal spines ; 
also some tendinous fibres of connection with the lower 
part of the subjacent semispinalis usually require 
division. Then the longissimus dorsi, constituting the 
main part of the inner column of the erector spinsB 
is to have its insertions, as far as possible, individually 
dissected out, so as to show that they consist of an 
outer series of muscular slips attached to ribs and 
lumbar transverse processes, and an inner series, more 
tendinous, attached to dorsal transverse and lumbar 
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accessory processes. At the npper part, this muscle 
will be found prolonged into the neck by the ircms^ 
versaUs colU, a mnscle connected by both origins and 
insertions with transverse processes and lying close 
to the border of the splenius ; while the transversalis 
colli is in turn prolonged to the skull by the trachelo- 
mastoid muscle already mentioned. 

The compleayus muscle is to be divided, if this 
has not already been done by the dissectors of the 
head and neck. The serrdspmalis muscle, usually 
divided into semispinaUs dord and semispinalis colli, 
will then be seen with fibres directed upwards 
and inwards over several vertebr89, extending from 
transverse processes as low as the middle of the 
back up to the spine of the axis. Below the lower 
margin of the semispinalis, which is marked by 
flat tendons, part of the multifidus sjpinoe is visible, 
a muscle whose fibres likewise pass upwards and 
inwards, but are much shorter, while the muscle as a 
whole is greatly longer. To show the lower part of 
the multifidus spinas, the aponeurotic origins of the 
longissimus dorsi from the lumbar spines and sacrum 
must be divided, which will likewise permit a more 
complete dissection being made of the lowest inser- 
tions of that muscle ; and to show the upper part of 
the multifidus spinas, ascending as high as the axis, 
the semispinalis must be divided in its whole extent. 
The multifidus spinas by dissection inwards from its 
outer attachments may be shown to consist of a 
series of &ii-shaped parts, the outer fibres most super- 
ficial and passing over several vertebras, while the 
deepest fibres extend between contiguous vertebras 
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and are called rotator ea sjpinoB. After the stndy of 
these, the levatores costarum, small mnscleR extend- 
ing ontwards and downwards from the extremities 
of the dorsal transverse processes, and connected 
with the fibres of the exterDal intercostal mnscles, 
claim attention. In series with the levatores costa- 
mm, in the Inmbar region, are the external intertranS' 
verse mnscles, between sncceeding transverse pro- 
cesses ; while a set of internal intertransverse mnscles, 
will be foand passing from accessory to mammillary 
processes. Typical intertransversales mnscles, and 
also interspinales mnscles exist in the neck. 

2. The Spinal Cord. — Senior dissectors may now 
proceed to exhibit the spinal cord by opening the 
spinal canal. The laminsB of the vertebrsB are to be 
denuded of mnscle ; the head is to be allowed to 
hang over the end of the table, and the concavity of 
the Inmbar part of the vertebral column is to be 
straighteoed as mnch as possible, by means of blocks 
nnder the abdomen. The laminsa of the Inmbar and 
dorsal region are then to be divided partially with 
the saw, care being taken to direct the saw some- 
what inwards, so as not to divide the transverse pro- 
cesses instead of opening into the spinal canal. The 
saw-cnts ought to be continued downwards and made 
to meet near the lower end of the sacrum ; the divided 
portion of the sacrum should be raised with the chisel, 
and the series of laminaB removed from below up- 
wards in a continuous chain united by the ligamenta 
subflava^ by completing their division with the bone- 
nippers. The extensibility and resiliency of the liga- 
menta snbflava will thus be exhibited. 



k 
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The sheatli of dura mater ^ with its prolongations 
round the nerves, can now be cleared with the handle 
of the scalpel so as to show the spinal ganglia, and 
in some instances (most conveniently in the lower 
dorsal region) the nerves may be traced out to show 
their bifurcation into anterior and posterior divisions. 
The dura mater is to be carefully opened by slitting 
it down the middle : and then will be seen the origins 
of the spinal nerves in pairs by anterior and posterior 
roots, the ligamenta denticulata binding the cord to 
the dura mater in the spaces between the successive 
nerves, and the delicate arachnoid membrane sur- 
rounding the spinal cord. The loose transparent 
sheath which the arachnoid forms round the cavda 
equina, or collected bundle of lumbar and sacral nerves, 
can be exhibited advantageously with the aid of the 
blowpipe, or by introducing the handle of the scalpel 
beneath it ; and when it has been laid open, the cord 
is seen closely invested with its vascular sheath, the 
pia mater, and terminating in the filv/m terminale, a 
silvery thread which will be found among the trunks 
of the Cauda equina, and is to be followed to its 
attachment. 

By dividing the cord and dura mater above, and 
the nerves as they leave the spinal canal, the whole may 
be removed and spread out for further examination ; 
and some at least of the nerve-roots should be followed 
through the dura mater to show the relations of the 
two roots to the ganglia. Lastly, if the subject be 
quite &esh, sections may be made through the cord 
at different levels ; or, if the subject has been long pre- 
served in salt, an interesting result may be obtained 
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by running water on the cut upper end of the cord, 
and thus removing its proper texture, while the pia 
mater will be left empty, but with the firm roots of 
the nerves attached to it in series in front and behind. 

Within the spinal canal after removal of the cord, 
the rich plexus of veins should be noted. 

3. The Pectoral Region and Axilla. — The subject 
having been turned on its back, and the shoulders 
supported by a block, so as to throw the chest for- 
wards, a mesial incision is to be made along the ster- 
num ; from the upper end of this another is to be car- 
ried to the outer end of the clavicle, and thence along 
the arm to the fold of the axilla; while a third is to 
be directed transversely from the lower end of the 
sternum, as far as the border of the latissimus dorsi. 

If the subject be a female, a circular incision with 
a radius of an inch is to be described roxmd the 
mammilla, so as to leave that part intact when the 
rest of the integument is raised. The extent of the 
mamma is to be exhibited by removal of the sur- 
rounding adipose tissue ; and on raising the circular 
portion of integument till it is left attached only at 
the extremity of the nipple, the galactophorous ducts, 
each with its amjpulla^ or dilatation, beneath the cuta- 
neous areola, will be seen ; and in young adults they 
may be traced inwards, and their orifices may be 
displayed by passing bristles through them. On sub- 
sequent removal of the fascia from the pectoralis 
major muscle beneath, the important connections of 
the mamma with it will be seen ; and, lastly, a vertical 
incision should be made through the gland in such a 
manner as to bisect the nipple. 
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Beneath the snbcutaneons fascia are the jpectoraUs 
-major muscle and the forepart of the deltoid, the 
pectoraliB extending from the chest and inner end of 
the clavicle, and the deltoid from the outer part of the 
clavicle and from the shonlder, while between the two 
is the cephalic vem. In removing the &rscia from 
these muscles, the following cutaneous nerves may be 
preserved : the anterior cutaneous branches of the six 
upper intercostal nerves emerging with corresponding 
branches of blood-vessels fi^m the fore part of the in- 
tercostal spaces, the descending cutaneous branches 
of the cervical plexus crossing over the clavicle, and 
the anterior twigs of the lateral cutaneous branches 
of the third and succeeding intercostal nerves, turn- 
ing inwards over the axillary border of the great 
pectoral muscle. The lower part of the fibres of the 
platysma myoides, the cutaneous muscle of the neck, 
will also be seen crossing the clavicle. 

After the pectoralis major muscle has been 
thoroughly exposed, its clavicular attachment should 
be divided, and tte divided portion of the muscle 
should be reflected, care being taken of the cephalic 
vein as it dips down to join the axillary, and of 
the external anterior thoracic nerve which comes 
forwards on the upper side of the axillary artery to 
supply the muscle. On removal of some adipose 
tissue, the subclavicular space will now be seen, 
bounded externally by the upper part of the pecto- 
ralis minor^ and in it the costo-coracoid membrane, 
attached to the clavicle above and continuous below 
with the sheath of the axillary vessels; also the 
superior thora^nc and a>cromio-thoracic arteries, with. 

2 
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tbe humeral brancli of the latter lying along the 
cephalic vein. The sheath is to be divided, and th& 
axillary vessels bronght into view ; also the costo* 
coracoid membrane is to be removed to expose the 
stibclavivs mnscle. 

The axillary space is now to be dissected from 
below, tbe sternal part of the great pectoral mnscle 
remaining intact. To enable the arm to be extended 
at right angles to the trank, a board may be slipped 
beneatb the shonlder. With a view to the stndy of 
the connections of the axillary fascia, the integnment 
shonld be removed separately : the fascia of the pec- 
toralis major shonld then be reflected from the border 
and deep snrface of that mnscle till its continuity with 
the investment of the pectoralis minor is seen ; then 
the fascia concealing the latissimns dorsi should be 
divided and traced forwards till the continuity of the 
axillary fascia with the pectoral fascia, the axillary 
sheath of the vessels and the aponeurosis of the arm 
is seen. The adipose and other contents of the space 
are to be separated with the help of the handle of 
the scalpel as much as possible from the walls of the 
axilla. In this way will be brought into view the 
laterail cvia/neous branches of the upper intercostal 
nerves as they pierce the thoracic wall; and these 
are to be followed out, especially the highest of the 
series, the vntercoato^hurtieral nerve, which is the lateral 
cutaneous branch of the second intercostal, and crosses 
the axilla, piercing its fascia, to be distributed on the 
inner and back part of the arm. The lateral cutaneous 
ofisets of bhe succeeding intercostal nerves after 
piercing the serratus magnus divide each into an 
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anterior and a posterior brancli. The Ijmpliatio 
glands of the axilla, receiving Ijmpliatics from the 
Arm, the back, the mamma and the walls of the chest, 
fihonld now be cleared from the tissue in which they 
are imbedded, and the remaining adipose tissue and 
fascia within reach should be removed. The long 
thoracic artery will be seen towards the front of the 
space, and the suh8caj[)ular artery at the back (some- 
times sending a branch forwards on the thoracic 
wall) ; while, in the deep part of the middle of the 
space, distributed to the glands, is the ah/r thoracic. 
The long suhscajpula/r nerve lying close to the sub- 
scapular artery passes down to supply the latissimus 
dorsi; and the so-called posterior thoracic nerve or 
external respiratory nerve of Bell (from the fifth and 
sixth cervical trunks) descends from the neck, behind 
the great vessels and nerves, on the surface of the 
fierratus magnus, to which it is distributed. These 
fitructures being exhibited and preserved, let the 
axillary vessels and brachial plexus of nerves where 
they emerge from the axilla be brought thoroughly 
into view ; and also the origins of the anterior and 
posterior circumflex arteries given off immediately 
below the subscapular. 

The remainder of the pectoralis major is to be 
divided about three inches from its insertion, and as 
the pectoralis minor is brought into view, some twigs 
of the internal anterior thoracic nerve may be seen 
piercing that muscle and passing on to the pectoralis 
major. There are likewise laid bare by the reflection 
of the pectoralis major the common origin of the 
^oracO'hrOichiaUs muscle and short head of the biceps 
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from the coracoid process external to the pectorali» 
minor, and further ont, in the bicipital groove of the 
hnmeras, the ronnd tendon of the long head of the- 
biceps. The pectoralis minor having been cleaned 
and studied is to be divided, and the internal anterior 
thoracic nerve is to be found entering its deep surface, 
and is to be traced back to its emergence on the 
under side of the axillary artery. The whole course 
of the axillary vessels can now be cleared, and their 
relations to the trunks of the brachial plexus, above, 
underneath and beyond the pectoralis minor, studied.. 
The whole of the axillary branches of artery already 
individually mentioned can be seen in series, and the 
three great cords of the brachial plexus giving oflT 
their branches as follows : the external cord (out- 
side the vessels) giving off the musculo-cutaneous,. 
the external anterior thoracic and the outer head 
of the median ; the inner cord (inside the vessels) 
giving off the inner head of the median nerve, 
the ulnar, the internal cutaneous, the nerve of 
Wrisberg, and the internal anterior thoracic; the 
posterior cord (behind the vessels) giving off the 
musculo- spiral, three subscapular, and the circumflex. 
The long subscapular nerve has already been dissected 
out, the second is now seen passing to the subscapular 
muscle and the teres major, while the short subscapu^ 
Zor,. situated deeper in the axilla, ends altogether in 
the subscapular muscle, and will be better seen after 
removal of the limb. 

On the fourth day after the turning of the sub- 
ject, the stemO'Clcmcular articulation can be studied 
by dissecting out the inter-clavicular and costo-cla/vi^ 
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cula/r ligaments, and dividing the anterior ligament 
snfficiently to expose the interior of the joint and the 
inter-ourticular fihro-cwrtilage, then moving the limb 
about so as to exhibit the relations of the articular 
surfaces one to another in different positions of the 
limb and the tension or relaxation of the various 
ligamentous structures in those positions, while the 
posterior ligament, which is closely connected with 
the costo-coracoid, remains untouched. The clavicle 
may then be sawn across, or, in the event of the 
dissection of the neck being sufficiently advanced, 
and it being deemed advisable, it may be disarticu- 
lated from the sternum. The continuity of all vessels 
and nerves passing from the neck to the limb, in- 
cluding the swpra-scwpular artery and nerve, is now 
to be studied in conjunction, if possible, with the 
dissector of the neck, and they are then to be 
divided, and the serratus magnus is to be brought 
more fully into view by pulling the limb outwards 
from the body. The three parts of this muscle, 
with the directions of their fibres, can then be 
studied, and the separation of the limb from the 
body may be completed by dividing the serratus 
magnus, levator anguli scapulse, and omo-hyoid 
muscles. 

4. The Scapular Region and Shoulder. — The 
scapular attachments of all the muscles which have 
been divided in separating the limb from the body 
should be carefully dissected out and trimmed, if 
this have not been fully done at an earlier stage. So 
also the dissection of the axillary vessels and axillary 
part of the brachial plexus should be completed ; the 
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short subscapular nerve, ending in tbe svhscapuUms 
moscle, will probably be brongbt into view for tbe 
first time ; and tbe snbscapnlaris mnscle sbould be 
cleaned. Tbe insertion of tbe pectoraUs major sbould 
be carefolly dissected, so as to display tbe manner in 
wbicb tbe lower fibres of tbe mnscle turn in nnder 
tbe upper part, and in wbicb tbe tendon is folded so 
as to form a bem to tbe anterior border of tbe axilla. 
Tbe latissimns dorsi sbould likewise be traced up to 
its insertion ; tbe bursa between its tendon and tbat 
of tbe teres major sbould be exbibited, and tbe teres 
major sbould be cleaned, and tbe relation between 
tbose two muscles studied. A block sbould now be 
placed under tbe axillary border of tbe scapula ; tbe 
integuments sbould be dissected from tbe great 
mascle of tbe sboulder, tbe deltoid muscle, care being 
taken of tbe cutaneous brancbes of tbe circumflex 
nerve curving round its binder border; and tbe 
manner in wbicb tbe aponeurosis covering tbe infira- 
spinatus muscle splits at tbe posterior border of tbe 
deltoid, so as to pass partly on to its surface and 
partly beneatb it, sbould be noted. Wben tbe deltoid 
muscle bas been properly studied, so far as it can be 
seen on its outer aspect, it sbould be divided near its 
origin ; tbe large bursa beneatb it, extending between 
tbe acromion and tbe sboulder-joint, sbould be in- 
spected, and tbe posterior circumflex artery and tbe 
circumflex nerve sbould be displayed on tbe deep 
surface of tbe deltoid, and tbe extent of tbe insertion 
of tbe muscle made distinct. At tbis stage also tbe 
attacbment of tbe long head of tbe triceps muscle of 
tbe arm into tbe axillary border of tbe scapula sbould 
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be folly displayed, and the manner should be noticed 
in whicb it subdivides the interval between tbe scapnla, 
teres major and neck of tbe bamems, leaving a 
quadrangular space above, tbrougb wbicb tbe cir- 
cumflex nerve and posterior circumflex artery pass 
backwards, and a triangular space below, tbrougb 
wbicb tbe dorsal brancb of tbe subscapular artery 
takes its course. Tbe investing aponeurosis is to be 
removed from tbe mfraspmatus muscle, and tbat 
muscle IS to be distinguished from the teres minor, 
wbicb lies on its axillary border. Tbe nerve to tbe 
teres minor is to be traced from the circumflex, and 
its little gangliform swelling noted: and then the 
teres major and minor muscles may be studied to- 
gether, so as to show their antagonistic actions in 
rotating the humerus when elevated. The supraspi- 
'tuitvs muscle, occupying the fossa supraspinata, is to 
be dissected out in its course beneath the acromion, 
which, however, does not interfere with its exposure. 
It is then to be raised from its origin, and the supra- 
scapular nerve and artery are to be followed beneath 
it, as, after supplying it, they pass behind tbe neck 
of tbe scapula into the infraspinatus muscle. The 
infraspinatus is to be likewise raised, and the dorsal 
branch of the subscapular artery followed, as it rami- 
fies beneath it. 

Lastly tbe subscapularis muscle is to be dissected 
from its origin, the tendinous septa attached to ridges 
of tbe subscapular fossa are to be noted ; and the 
bursa connected with the shoulder joint and situated 
between the muscle and tbe neck of tbe scapula is to 
be examined. 
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& Subcntmfmui Stnutozes of Aim ud. Fi 

Aa a gimeml rule, it is adv»ble to make a Vnigi- 
todmal jninaann down, the fipont of the limhr and to 
lemoYethe mtegnznait at once as &r as the wiist, 
so as to get a contnuxons yjbw of the snbctotaneoas 
Tans and. nerves throngiioat this region ; bat some- 
times the imperfect preserration of the part, or other 
reasons, maj suggest the expedtencj of leaving the 
forearm nntocu^ied until after the hrachial dissection 
is eomi^eted. Whoi the akin as &r as the wrist 
has been r^ected, it will be well, before attempting 
to r»nove the snbcutaneons &t, to trace the Mer- 
eosio-kmneral nerve to its distribution, if this be not 
already done ; then to follow the nerve of Wrisherg 
(Jener iiUemal cuicmeous) firom its <»rigin from the 
internal brachial cord to its termination between the 
olecranon and inner cond jle of the hnmems ; also to 
trace the tntemal cutaneous branch of the musculo' 
spiral nerve from its origin near the axilla to its dis- 
tribnticm on the inner side of the arm. 

The snbcntaneons &t shonldthen be removed with 
care in a direction from above downwards, so that the 
other cntaneons nerves may be detected and preserved 
as they escape from the aponeurosis of the limb : and 
we shall suppose this to be done as far as the wrist. 
On the inner side of the arm about the middle, the 
internal cutaneous nerve pierces the aponeurosis, 
either as a single trunk or after division into its two 
branches, anterior tmdposterior. On the outer side, in 
the line of the external intermuscular septum appear 

two external cutaneous branches of the nrnscfuLo* 
nerve. In front, at the bend of the elbow, the 
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nvusculO'Cutaneotis or external cutanecms nerve appears; 
at the back, over the olecranon, is a synovial bursa 
which sometimes becomes inflamed; and on the 
inner side there is nsnally a small lymphatic gland. 
In the forearm, on the outer side, in front, will be 
found the distribution of the anterior branch of the 
musculo-cutaneotiSy and in the upper part the terminal 
twigs of the upper external cutaneous branch of the 
musculospiral nerve, while, behind, the posterior 
branch of the musculo-cutaneous extends as far a& 
the wrist, reinforced by the inferior external cuta- 
neous branch of the musculo-spvral. On the inner side 
the internal cutaneous will be followed to the wrist^ 
its cmterior branch in fix)nt, and its posterior branch 
on the dorsal aspect, the anterior branch sometimes 
joined by a small branch from the ulnar. Near the 
wrist, the dorsal branch of the ulnar nerve, for the 
inner fingers, will be found emerging from the apo- 
neurosis on the inner side, and the radial nerve des- 
tined for the outer fingers, emerging on the outer 
side ; while in front care must be taken not to injure 
the palmar branch of the median nerve, just above 
the annular ligament. 

The cutaneous veins of the arm and forearm must 
also be carefully studied. Those on the outer and 
inner sides of the forearm, into which the veins from 
the dorsal surface pour their contents, are collected 
near the bend of the elbow into a radial and an ulnar 
yein, while in front there ascends another smaller 
trunk, the median, which below the bend of the elbow 
is very constantly joined by a deep media/a branch,, 
and immediately thereafter divides into mediam^^ 
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cephalic and median-hdsilic. These, joining the radial 
and ulnar respectively, form the cephalic and hasiUc 
veins which ascend on the enter and inner side of the 
front of the arm, the cephalic remaining superficial 
as has been seen, and the basilic dipping in below 
the middle of the arm to join the deep veins. 

6. Brachial Region. — The aponeurosis having 
been removed from the front of the arm, the hiceps 
muscle extending from scapula to forearm may be first 
dissected out. On its inner side above will be found 
the coToco-'brachialis descending with the short head 
of the biceps from the coracoid process, and pierced 
by the musculO'Cutamsous nerve. This nerve may be at 
once followed down, and its muscular branches may 
be exhibited ; namely, that to the cora/M'hra^hialiSy 
given off as it pierces it, and branches to the biceps 
and brachialis anticus as it passes down between 
them to become superficial on the outer side of the 
former. The aponeurotic part of the insertion 
(^semilunar fascia) of the biceps, extending inwards 
between the brachial artery and median-basilic vein, 
and important in connection with venesection, is to be 
specially noted. The brachial artery with the media/n 
nerve in front of it, and with its venoB comites joined 
by the basilic, and ending in the axillary vein, may 
now be dissected out. At its commencement will be 
seen the svperior profunda branch accompanying the 
musculo-spiral nerve as it passes backwards into the 
musculo-spiral groove ; a little lower down is the 
inferioT profwnda branch accompanying the ulnar 
nerve down to the interval between the olecranon and 
inner condyle of the humerus, where both become 
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concealed bj the flexor carpi nlnaris muscle ; and a 
little above the elbow the anastomotic branch will be 
seen extending inwards on the brachialis anticns. 
Also yarions mnscnlar twigs are to be noted, and the 
fmtrient'hTsaich entering the hnmerns near the level 
of the insertion of the coraco-brachialis.* The 
aponenrosis is to be removed from the back of the 
arm and the single muscle occupying that region, 
the triceps extensor-hrachiaZis, is to be dissected. Its 
long and its outer head of origin are to be raised 
from the musculo-spiral groove bj the separation of 
their fibres from those continuous with- the inner or 
short head ; and a good dissector can manage this 
without division of the muscle, so as to lay bare the 
whole course of the musculo-spiral groove, and show 
the complete distinctness of the outer and long 
heads from the deep part of the muscle. K the 

* The arteiy of the upper limb is so subject to yariations 
that it is right to attract the disse(!tor^s attention to those which 
he is moist liable to meet with. The median nerve may be behind 
the vessel, and the subscapular, the two circumflex and the two 
profunda arteries may all arise together from a common trunk. 
Frequently the brachial artery divides at a high level (or the 
division may even take place in the axilla) ; and the artery pre- 
maturely separated may be the radial, or the usually situated 
trunk may furnish the radial and the interosseous of the forearm, 
while the abnormal high branch is termed ulnar ; or lastly, the 
interosseous alone may be given off high. Also a yas aberrant 
may rise above from the otherwise normal trunk and join one of 
the arteries of the forearm below. The explanation of high 
division is to be found in the fact (observed by the writer) that 
vasa aberrantia exist in the young foetus. When the normal 
trunk is obstructed, a vas aberrans expands ; but the subject 
requires further investigation. 
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aponenrosis be now removed from a small portion of 
the back of the forearm, between the olecranon and 
external condyle of the homems, the cmconetis 
mnscle will be laid bare, and its continuity with the 
horizontal lowest fibres of the triceps demonstrated. 
Its nerve, given off firom the mnscnlo-spiral high up 
in the musculo-spiral groove, should also be traced 
down to it through the deep fibres of the triceps. 
The miisculO'Spiral nerve and swperior profunda branch 
of the brachial artery, should then be traced for- 
wards through the external intermuscular septum, 
and followed down between the brachialis anticus 
internally and the origins of the sii^nator longus and 
extensor ca/rpi radialis longior muscles on their outer 
side. The branches of the musculo-spiral to these 
two muscles and its twig to the brachialis o/nMcus 
beneath the biceps should be made out ; and it may 
beat once traced down to its division on the upper part 
of the radius into radial nerve, continuing downwards 
to become cutaneous, and the posterior interosseotis 
which is seen piercing the supinator hrevis muscle to 
reach the back of the forearm. Along side of the 
musculo-spiral nerve and its divisions is the anasto- 
mosis of the superior profunda artery with the radial 
recurrent, and on the inner side of the brachialis 
anticus is the anterior ulnar recurrent artery ascend- 
ing to meet the anastomatica magna. The remainder 
of the space in front of the elbow, bounded inferiorly 
and internally by the pronator radii teres^ should be 
brought fully into view. In it the median nerve 
passes down internal to the bifurcation of the 
brachial artery, the ulnar artery inclines inwards and 
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crosses beneath the median nerve, separated from it 
by the deep head of origin of the pronator teres, and 
the radial artery inclines outwards towards the 
radial nerve. 

7. Front of the Forearm. — Ou removal of the 
aponeurosis of the limb from this region there comes 
into view on the outside the remainder of the ^u- 
pinator longvs muscle with the radial nerve and 
artery internal to it, the artery giving off above, 
under cover of the muscle, the radial recvrrent, 
which anastomoses with the superior profunda, and, 
at the wrist, the superficial volar to the hand and a 
small anterior carpal branch. Occupying the rest 
of the forearm, is seen a group of five superficial 
flexor muscles descending from the internal condyle 
of the humerus. Of these the outermost is the 
pronator radii teres, previously brought partially 
into view; its insertion on the outer side of the 
radius, as well as the deep ulnar head of origin 
which separates the median nerve from the ulnar 
artery beneath it, can now be fully studied. In- 
ternal to this muscle are found in series from with- 
out inwards, the flexor carpi radialis, the palmaris 
hngus (which, however, is often absent), the flexor 
snhlimis digitorv/m, and the flexor carpi ulnaris. Of 
these the flexor sublimis is the largest, and it will be 
seen to have an additional origin from the radius, 
along by the lower border of the pronator teres : 
its four tendons where they pass beneath the anterior 
annular ligament at the wrist are disposed in pairs, 
those for the third and fourth fingers being in front 
of the other two. On raising this muscle for its 
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complete dissection, without dividing it, there may 
be obtained a complete view of the median nerve 
from the elbow to the wrist, giving branches to the 
superficial flexors, with the exception of the flexor 
carpi nlnaris; and also in the upper part of the 
forearm the origin of its deep branch, the anterior 
interosseatUj will be seen. The course of the ulnar 
artery will now also be completely exhibited ; giving 
off at the upper part the anterior and posterior ulnar 
recurrent^ passing respectively in front of and behind 
the inner condyle of the humerus to anastomose with 
the anastomotic and inferior profunda, and immedi- 
ately afterward the iHterosteaus artery, which at once 
divides into anterior and posterior imierosseous, the 
latter piercing between the bones to the back of the 
forearm. At the wrist will be seen the origins of the 
anterior and posterior earpa! branches of the ulnar 
artery. In contact with the artery on its inner side 
in the lower half of the forearm is the ulna/r nerve, 
and this is to be traced up to the part abready exposed 
behind the inner condyle of the humerus ; and its 
branches to the flexor carpi xdnaris and inner half of 
the flexor profundus digitorum should be seen. 

The deep muscles can now be displayed without 
division of the superficial group, or by dividing, at 
most, the radial origin of the flexor sublimis digi- 
torum. Two of the deep muscles are longitudinal, 
namely, ihejlexor kmgns polUcis to the outside, and 
^efleiror profimitHS difjitornm more internally ; and 
on turning these aside^ one from the other, there will 
be seen in the lower part of the forearm the remain- 
ing deep muscle, the pronator gmadratus^ with its 
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fibres placed transversely. Descending to the pro- 
nator qnadratns, on the interosseons membrane, can 
be seen the anterior interossecyus nerve and artery 
-whose origins have been already noted. 

8. The Front of the Hand. — ^An incision may be 
made down the centre of the palm and crossed by 
another at the roots of the fingers, and the fingers 
and thnmb may be laid open by means of an incision 
down the middle of each. The palmar branches of 
the median and ulnar nerves may be followed The 
palmar fascia is then to be exposed, and the firmness 
with which the skin is bound down to it will be 
noted. The central or principal part will be seen to 
expand towards the fingers ; and at the further end 
transverse fibres will be observed binding its slips 
together. A thinner part will be found dying away 
on each side over the region of the thumb and little 
finger, and care must be taken to preserve on the 
inner side of the hand the transverse fibres of the 
palmaris brevis muscle, extending transversely from 
the palmar fascia to the skin at the edge of the palm. 
Continuing the dissection down to the fingers, a view 
will be obtained of the sheaths of the flexor tendons, 
consisting of almost cartilaginously strong transverse 
fibres opposite the first and second phalanges, and of 
little more than some delicate crucial bands over the 
joints. Also the anterior digital nerves and arteries 
running down the sides of the fingers, afber escaping 
from underneath the palmar fascia, may be at once 
dissected out, and note should be taken of the Paci- 
nian bodies coming off like minute bunches of grapes 
from the nerves, and usually capable of bein^ ^^saL^ 
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distinguished from the fat in which they are em- 
bedded. 

On reflection of the palmar aponeurosis the super' 
ficial palmar arch of artery and the mecUan and 
ulnar nerves will be laid bare. The superficial palmar 
arch will be found to be continuous with the ulnar 
artery, and to be completed by anastomosis with the 
superficial volar branch of the radial, and to give off 
at its commencement a deep branch, which sinks down 
between the muscles of the little finger, and after- 
wards the digital branches for the three inner fingers 
and ulnar side of the forefinger ; while the thumb 
and radial side of the forefinger are supplied from 
the radial artery. Both median and ulnar nerves 
will be seen giving off muscular branches soon afber 
entering the palm ; and care must be taken not to 
divide these when following the nerves onwards to 
the digits. The median nerve divides into five digital 
branches, one for each side of the thumb, a third for 
the outer side of the forefinger, and a fourth and 
fifth branch each splitting up to supply respectively 
the adjacent sides of the fore and middle fingers and 
those of the middle and ring fingers. The little 
finger and inner side of the ring finger are similarly 
supplied by the ulnar nerve. It may be here shortly 
stated that the muscular branches of the median 
nerve supply the two outer lumbricales muscles and 
the short muscles of the thumb, with the exception 
of the adductor and inner head of the flexor brevis ; 
while the ulnar nerve supplies branches to the muscles 
of the little finger, and sends down a deep branch 
along with the deep branch oi the ulnar artery, 
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>to supply two inner Inmbricaies, the interossei, tlie 
adductor pollicis, and the inner half of the flexor 
brevis pollicis. 

The anterior annular ligament of the wrist should 
be examined and divided; the large and surgically 
important bursse lubricating the tendons beneath it 
should be observed, and the tendons should be sepa- 
rated and followed to their insertions. The fiexor 
4XLrpi radicdis will be traced into a special fibrous 
compartment, and on to its insertion into the second 
metacarpal bone. In raising the common flexors, the 
origins of the luimibricales muscles from the flexor 
proftindus will be brought into view, and their nerves 
must at this stage be traced into them ; but the in- 
sertions of the lumbricales cannot be fully seen till 
the extensor digitorum is dissected, 'the sheaths on 
the fingers are to be cut open, and the disposition 
of the tendons, with the slender vincula accessoria 
attached to their deep surface, is to be seen, as well 
as the extent of their thecse up into the palm. 

The short muscles of the thumb and little finger 
must next be examined. The abductor pollicis is re- 
cognised by its parallel fibres and free edges as it 
passes down to the outer side of the first phalanx. 
The opponens pollicis is distinguished from the flexor 
brevis, which covers it, by its fibres being inserted 
into the metacarpal bone along its length ; while, on 
the inner side of the ttumb, the adductor pollicis 
is sufficiently distinct as it comes from the third 
metacarpal bone. The remaining mass of muscle 
arising by two heads and likewise inserted into the 
first phalanx of the thumb by two insertions, an 
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outer and inner, conatitntes the fiesKir Ireris. The 
ahdudar KmdL flexor minimi digiti are separated bj the 
deep branches of the ulnar nenre and artery, and the 
opponens minimi digiti is distinguisfaed bj being in- 
serted into the length of the metacarpal bone. These 
muscles baring been seen, the deep branches of the 
ulnar artery and nerre are to be followed, and the 
artery will be a guide to the deep palmar arch (from 
the radial), which it completes. The recurrent^ supe- 
ricr perforating and palmar interosseous branches of 
the deep pahnar arch are to be dissected, as also the 
princeps poTlicis and radial branch of the index finger 
given oS from the radial artery as it enters the 
hand. 

9. The Back of the Forearm and Hand. — The 
remaining integuments being removed, the super- 
ficial veins and the distribution of the radial and 
ulnar nerves on the back of the hand will be followed 
out ; the radial nerve supplying two fingers and a 
half completely, and the uluar supplying the little 
finger and ulnar side of the ring fiuger, while the 
adjacent sides of the middle and ring fingers are 
usually supplied by a trunk formed partly from both 
nerves. The aponeurosis is to be afterwards removed 
from the back of the forearm, care beiug taken to 
preserve at the back of the wrist a thickened portion, 
the posterior annular ligament, which is fastened to 
the lower ends of the radius and ulna by septa, which 
form a series of compartments, through which the 
extensor tendons pass. A series of seven muscles 
will be observed to radiate from the outer condyle of 
the humerus, the outermost of which is the supinator 
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longus, already dissected ; while internal to it, in 
series from without inwards, lie the extensores carpi 
radiates longior et hrevior, the extensor commimis digi- 
iorurriy the extensor minimi digiti, the extensor cnpi 
ulnaris, and, on the inner and npper horder of this, 
the anconeus, already dissected. The others are to be 
dissected now ; and the compartment occupied by each 
tendon in the posterior annular ligament at the back 
of the wrist is to be studied. The extensor minimi 
digiti will be distinguished by its passing through 
a separate compartment of the annular ligament, 
between the radius and ulna. On the back of the 
hand the processes given off from the tendon of the 
ring finger to the tendons of the middle and little 
finger will be observed, as also the thin transverse 
aponeurotic band connecting the tendons of the 
middle and forefinger. The tendons of the extensor 
communis are to be followed on the fingers, so as to 
show the insertion of their middle fibres into the 
second phalanx, and of their lateral fibres into the 
third phalanx ; and on clearing the expansions on the 
back of the first phalanges, and resuming the dissec- 
tion of the Ivmbricales, it will be demonstrated that 
those mascles terminate in the extensor expansions, 
while other fibres will also be found coming from the 
interossei to join the expansions. 

On raising the extensor conmiunis digitorum, and 
turning it somewhat inwards, without dividing it, 
the five deep muscles will be brought into view, 
as well as the distribution of the posterior interosseous 
nerve and the artery of the same name. Four of the 
deep muscles emerge from beneath the extensor 
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communis digitorum, namely, in series from below 
upwards, the extensor indicia passing throngli the 
sheath with the common extensor, ^e extensor secimdv 
intemodii jpollicis passing through a sheath by itself, 
and the extensores primi intemodii et ossis metacarpi 
pollicis passing through a single compartment of 
the annular ligament: and higher up than any of 
these is the supinator hrevis muscle embracing the 
neck of the radius. Piercing the supinator brevis, 
the posterior interosseous nerve will be found giving 
ofE branches to the extensor communis digitorum,. 
extensor minimi digiti and extensor carpi ulnaris, and 
to the extensors of the thumb and index fingers, and 
terminating in an articular branch to the wrist. The 
posterior interosseous artery comes into view where it 
passes back between the oblique ligament and interos* 
seous membrane ; its branch, the interosseous recurrent, 
is to be followed up behind the external epicondyle of 
the humerus, and the main vessel is to be traced to 
its ramifications. Also, the termination of the anterior 
interosseous artery, after piercing the interosseous 
membrane, is to be seen on the back of the wrist. 
The radial artery is to be dissected out in the part of 
its course where it winds round beneath the extensor 
tendons of the thumb to reach the interval between the 
heads of origin of the abductor indicis, and pass for- 
wards to end in the deep palmar arch. The branches 
given off by the radial artery in this part of its course 
are also to be sought out, namely, its metaca/rpal 
branch, and the smaller posterior carpal branch, and 
dorsal arteries of the thumb and index finger. 

The transverse ligament binding the heads of the 
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fonr inner metacarpal bones on their palmar aspect 
may now be dissected and divided, and the interossei 
mnscles may be studied ; namely, the three palmar 
interossei, arising each from the metacarpal bone of 
the finger to which it belongs, and inserted respec- 
tively into the nlnar side of the forefinger and the 
radial side of the ring and little fingers ; and the fonr 
dorsal interossei, arising each from two metacarpal 
bones, the first of them, the abductor indids, being 
the mnscle between whose heads of origin the radial 
artery passes forwards, while the two next are 
inserted one on each side of the middle finger, 
and the fourth is inserted on the ulnar side of the 
ring finger. 

10. The Articulations. — Before proceeding to this 
dissection, a careful revisal should be made of all 
the parts which have been dissected and preserved ; 
the various muscles may be divided, and the student 
may exercise himself in recognising the cut portions 
by means of their attachments. The joints are then 
to be examined in series from above downwards. 

In the coraco-clavicular articulation the conoid 
and trapezoid ligaments are to be distinguished, and 
the bursa between them is to be noted, as also the 
positions in which the ligaments are respectively 
tightened. The acromiO'clamc^dar articulation should 
then be dissected, and studied in connection with 
the coraco-clavicular ligaments. Two ligaments, 
passing across different parts of the scapula next 
demand attention, viz. the sv/praacapular ligament 
above the notch for the nerve of the same name, 
and the coraco-acromial or deltoid ligament ; and 
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the dissector may then proceed to clear away the 
muscles which surroimd the shoulder joint. The 
insertion of the subscajpular muscle will be seen to 
differ from the others supporting the joint in that 
it pierces the capsule instead of adhering to it, and 
the bursa extending underneath the muscle com- 
municates with the cavity of the joint where the 
capsule is pierced. An accessory or coraco-hnmieral 
band will be found strengthening the upper part 
of the capsule ; and when the capsule has been 
studied the opening beneath the subscapular muscle 
may be enlarged to display the interior of the joint 
with the long head of the biceps muscle traversing 
it, and the glenoid ligament surrounding the scapular 
surface, and to allow the movements of the surfaces 
to be seen. 

At the elbow, the surface of the joint having 
been fully exposed, the orbicular ligament, binding 
the radius to the ulna, and the external and internal 
lateral ligament, are to be dissected out ; and then 
the membranes in front and behind, which are 
called anterior and poBterior ligament, but have no 
ligamentous action, may be in great part removed, 
so as to permit of the relations of the surfaces of 
the bones in different positions of the limb being 
observed. The interosseous membrane and ollique 
ligament between the shafts of the ulna and 
radius may next be examined, and then the region 
of the wrist may be dissected. Here, also, after 
observation of the outside of the joints, the liga- 
mentous bands should be dissected out and openings 
through the weaker parts of the capsules should 
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be made snfficient to allow the movements of sur- 
faces to be seen. Thus, the lower radio-ulnar 
articulation may be opened in front, so as to exhibit 
the upper surface of the triangular cartilage \ and 
openings in front and behind may be made to dis- 
play the movements of the radius on the first row of 
carpal bones, the movements of one row on the other, 
and of the bones of each row one on another ; and 
until these examinations have been made and the 
movability of the metacarpal bones at their carpal 
ends has been studied, the lateral ligaments and as 
many other strong bands as possible should be left 
intact. The articulation of the thumb with the 
trapezium should next be examined, and the ar- 
ticulations of the metacarpal bones with the 
phalanges,* and of the phalanges one with another ; 
and afterwards the carpal joints should be thoroughly 
laid open to show the interosseous ligaments between 
them and between the carpal ends of the metacarpal 
bones, and to bring into view the extent of the 
synovial cavities. 

* The metacarpo-phalangeal articnlations of the four inner 
digits deserve particular attention, as they exhibit a well-marked 
important and unique arrangement which anatomists have over- 
looked. When the student has dissected out the anterior ligament, 
he will find that its fibres are arched, and act as a sling for the head 
of the metacarpal bone, preventing over-extension; and on bending 
the joints he will find that the lateral ligaments are put on the 
stretch by their metacarpal attachments being situated far back, 
and that thus it happens that the fiugers have only one position 
in flexion, while, in extension, the looseness of the lateral liga~ 
ments permits separation and approximation. 
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1. The Gluteal Eegion. — The subject being placed 
on its face, with blocks under the pelvis, an incision 
is to be made from the middle line outwards, along 
the crest of the ilium ; and another, commencing at 
the same point, is to be carried down to the lower 
end of the sacrum, then outwards, so as to reach a 
point about six inches below the great trochanter.* 
The largest cutaneoxus nerves of this region cross 
down over the crest of the ilium and will be found 
the more easily by attending to the circumstance 
that while the adipose tissue on the back is continued 
down in an uninterrupted sheet over the gluteus 
maxinms, a distinct deeper layer of fat fills up the 
hollow between the crest of the ilium and the upper 
border of that muscle; and it is between the two 
layers that the nerves descend. The nerves descend- 
ing over the crest of the ilium are : — Two or three 
branches from posterior dinlsions of Ivmbar nerves, 
and in front of them the lateral branches of the last 
dorsal and iUo-hypogastric nerves. Still farther for- 
wards, below the anterior superior spine of the ilium, 
may be found the posterior branch of the external 
cutaneous nerve of the thigh, which, however, does 

* See footnote, p. 10. 
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not encroach much on tlie gluteal region. Turning 
upwards round the inferior border of the gluteus 
maximus muscle are some branches of the small 
sciatic nerve, which may be sought for by cutting 
down on the lower border of the muscle, or may 
be more conveniently found when the subcutaneous 
fat and fascia have been reflected as far as that 
border; and piercing the gluteus maximus, close 
to its origin, are some small branches from the 
posterior divisions of the upper sacral nerves. 

The adipose tissue is now to be removed, so as to 
lay bare the strong fascia lata (aponeurosis of the 
lower limb), covering the anterior part of the ghiteus 
medhbs muscle, between the crest of the ilium and 
the upper border of the gluteus maximus ; and when 
that border, extending from the back part of the ilium 
to a point a little above the great trochanter, is 
reached, it will be observed that the fascia splits into 
a deep and a superficial part, so as to invest the 
muscle. This circumstance having been noted, it 
will be unnecessary, except for a special demonstra- 
tion of the fascia, to leave the layer covering the 
muscle ; and the muscular fibres may be at once cut 
down on, and the surface of the muscle displayed. 
The inferior border of the gluteus maximus is to be 
thoroughly dissected out in its whole extent as far 
as its insertion into the femur, and the synovial 
bursa usually present between it and the tuberosity 
of the ischium should be sought for. But the part 
of the border of the gluteus maximus internal to the 
ischial tuberosity bounds the ischio-rectal fossa, and 
the fat which fills that fossa is on no account to be 
interfered with, as it belongs to tte "peiliiSBaTa., 
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The muscle is then to be divided close to its at- 
tachment to the ilinm, sacrum and coccyx ; and as 
it is reflected there will come into view the branches 
of artery and nerve which enter it. The arteries are 
the sivperficial branch of the gluteal ar^-ery and lower 
down the sciatic artery. The nerves consist of a 
separate branch of nerve, in most instances, from the 
sacral plexivs to the npper part of the mnscle, and 
branches from the small sciatic nerve to the lower 
part. These branches of vessels and nerves mxust be 
divided to allow of the complete reflection of the 
muscle, and then the large bursa over the great tro- 
chanter will be brought into view, and the dissector 
will be able to make out clearly the insertion of 
the upper part of the gluteus maximus into the fascia 
lata, and of the lower part into the femur. 

The fascia lata is to be removed from the upper 
part of the gluteus medius, and the parts exposed 
by the reflection of the gluteus maximus are to be 
cleaned, namely — in order from above downwards, 
the remainder of the gluteus medius, and, emerging 
&om the great sacro-sciatic foramen, the trunks of 
the gluteal artery and vein, the jpyriformis muscle, 
the sciatic artery and vein, the great sciatic nerve 
(with its little artery accompanying it), and the small 
sciatic nerve ; then the spine of the ischium, with 
the small sacro-sciatic ligament extending inwards 
from it, and the pudic vessels and nerve and the 
nerve to tha obturator intemus passing over it into 
the pelvis ; and emerging from the small sacro-sciatic 
foramen the obturator intern/us tendon, with the 
gemellus superior and ivferior above and below it. 
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Sfcill further down is the quadrattcs femoris^ extend- 
ing outwards from the outer edge of the tuberosity 
of the ischium, and supplied together with the 
gemellus inferior by a small nerve from the sacral 
plexus, which emerging under cover of the great 
sciatic nerve descends between the obturator inter- 
nus tendon and the bone. Internal to this are seen^ 
descending from the ischial tuberosity, the combined 
origin of the semv-tendinosus and long head of the 
hiceps^ and the flat tendon of the semi-menibranosiLSy 
from which that muscle takes its name, coming from 
a facet of the tuberosity higher up than the com- 
bined origin of the two other hamstring muscles, 
and covered by it as it passes down. Still more in- 
ternal than the ischial tuberosity, the great sacro- 
sciatic ligament, with the coccygeal branch of the 
sciatic artery perforating it, is laid bare by removal 
of the fibres of the gluteus maximus arising from it. 
The deep branches of the gluteal artery will be 
seen coming off from the parent trunk, and passing 
forwards beneath the gluteus medius ; and they may 
be taken as a guide for the separation of that mascle 
from the glmteus minimus which it conceals. The 
gluteus medius is to be separated from the ilium, so 
as to show the extent of its origin as far forwards 
as the position of the body renders convenient ; but 
its most anterior part is to.be left to be dissected 
when the subject is turned. The superior and in- 
ferior branches of the gluteal artery will then be ex- 
posed ; and the superior gluteal nerve, a branch from 
the lumbo-sacral cord, will be seen to supply the 
gluteus medius and minimus muscles, and to send a 
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brancli further forward than can at present be 
traced, which will afterwards be followed into the 
tensor vaginsB f emoris. The ghiteus minvm/us shonld 
be detached from the ilium in the same manner as 
the gluteus medius, to show the extent of its origin; 
and, beneath it, on the upper border of the aceta- 
bulum will be seen the posterior tendon of the rectus 
femoris muscle, which, however, will be better stu- 
died after the subject is turned. 

In contact with the femoral attachment of the 
lower border of the quadratus femoris is the upper 
border of the adductor magnus muscle passing for- 
wards and inwards, which ought to be dissected out. 
Above the quadratus femoris, bj dissecting down to 
the neck of the femur, the obturator extemus tendon 
will be seen. The tendon of the obturator intemus 
ought to be divided to display the bursa between it 
and the ischium, as also the remarkable manner in 
which it is divided into parts on its deep surface. 
The dissector may also divide the quadratus femoris 
and clear the surface of the obturator extemus 
muscle with the handle of the scalpel, noting the in- 
sertion of thQjpsoas and t'Zmci^ muscles into the small 
trochanter, without injury to other parts. Between 
the quadratus femoris and adductor magnus the 
posterior branch of the internal circumflex artery given 
off by the deep femoral passes backwards to anasto- 
mose with the sciatic artery and superior perforating 
branch of the deep femoral. 

2. The Popliteal Space and Back of the Thigh.— 
That the form and boundaries of the popliteal space 
may be seen before the displacement of the hamstring 
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muscles, a transverse incision shonld be made aboiit 
four inches above the bend of the knee, and another 
about two inches below the bend, and the inner ends 
of these should be united by a third incision, and the 
flap of integument thus defined should be reflected 
* outwards. On the removal of the superficial fat, the 
&scia lata, strengthened in this part by numerous 
transverse fibres, will be brought into view, and, 
towards the lower part, the terminal branch of the 
muiU sciatic nerve and the external or sTwrt sajphe- 
nous vein dipping in. The fascia may be reflected 
similarly to the integument ; and then the space is 
to be cleared by dissecting out the boundaries, and 
afterwards laying bare the large vessels and nerves ; 
by which means the fiit will be thrown into large 
isolated masses which can easily be removed. The 
space is bounded above by the hicefps on the outside 
and by the sew/i-m&mhrcmosus with the semi-tendinosus 
internal to it on the inside ; and is bounded below by 
the two heads of the gastrocnemvus muscle, with the 
small belly of the plantaris muscle appearing from 
underneath the external head. 

The structures within the space to be brought 
into view at present may be shortly mentioned. The 
external popliteal nerve lies close to the biceps muscle, 
and gives off some cutaneous branches, particularly 
the peroneal communicating branch descending to the 
short saphenous nerve at the back of the leg ; and it 
sends in two articular twigs to the outer part of the 
knee-joint. The internal popliteal nerve descends in 
the middle of the space and sends two or three twigs 
to the back and inner part of the joint, and at the 
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lower part of the space gives off sural branches to 
the gastrocnemins, plantaris and soleos muscles, and 
the tibial communicating branch for the formation of 
the short saphenoas. The popliteal artery and vein 
lie close together, the vein superficial and, except at 
the lower part, external to the artery ; and, inasmuch 
as the popliteal artery enters the popliteal space from 
the front by turning round the inner side of the 
femur, it is deeper than the internal popliteal nerve 
and to its inner side above, while, being destined to 
divide into two vessels below, the inner of which is 
accompanied by the continuation of the nerve, it is 
naturally crossed by the nerve in the lower part of 
the space. The origins of the five articular branches 
of the popliteal artery will also be seen at this time, 
namely, an outer and inner superior articular branch, 
an outer and inner inferior articular, and an azygos 
branch coming off directly or from the upper and 
outer branch. The articular twigs of nerve already 
alluded to correspond with the arteries ; and before 
the popliteal trunk is cleaned the small branch of the 
obturator nerve to the knee-joint, if not previously 
exhibited, should be seen piercing the adductor 
magnus and descending on the artery to reach the 
back of the joint. 

The integument and fascia lata separating the 
popliteal from the gluteal dissection are to be divided. 
The great and small sciatic nerves can then be traced, 
the latter to its terminal branch already seen, and 
the former to its division into external and internal 
popliteal : its muscular branches to the biceps, semi- 
tendinosus, and semi-membranosus muscles being at 
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the same time followed, as also another to assist 
the supply of the adductor magnus. The three ham- 
string mnscles are to be folly dissected out, includ- 
ing the short head of the biceps ; and the shortness 
of the fibres of the s&nvi-m&mbramosus and the ten- 
dinous intersection of the semutendinosus are to be 
noted. Also the posterior surface of the adductor 
magmis muscle should be thoroughly exhibited, and 
the various arteries which perforate it should be 
attended to, namely, the four perforating branches 
of the profdnda femoris, and the popliteal. 

3. The Front of the Thigh.— The subject having 
been turned, and the pelvis supported with blocks, 
the examination of the parts concerned in femoral 
hernia will be the first thing to occupy the dissector 
of the lower limb. An incision should be carried 
inwards along the fold of the groin from the anterior 
superior spine of the ilium ; from the inner end of 
the first incision another should be carried down- 
wards for about four inches ; and from the lower end 
of this a third should be carried outwards trans- 
versely.* The integument having been reflected out- 
wards, the subcutaneous fat or superficial fascia is 
to be removed in like manner, care being fcaken not 
to pass so high as to interfere with the fascia of the 
groin to be dissected by the dissector of the abdomen. 
In doing this, the lymphatic glands and all vessels 
and nerves are to be left undisturbed. The lymphatic 
glands will be seen to form two groups ; the upper 

♦ The upper of these three incisions may be omitted if the 
dissection be arranged in concert with that of the groin, made 
by the dissectors of the abdomen. 

B 
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group oblique, and receiving lympliatics from the in- 
teguments of the abdomen and genital organs, the 
lower group vertical, and receiving the superficial 
lymphatics of the limb. The trunk of the long or 
internal sa/phenous vein is seen ascending, receiving 
TLSually a large tributary on its inner side, and dis- 
appearing from view above. Also some smaller 
vessels are brought into view, namely, the sv/perficicd 
epigastric artery and vein passing upwards on the 
abdomen, the superficial circumflex iliac passing out- 
wards and upwards, and the superior and inferior 
superficial pudic extending inwards. Superficial to the 
position of the femoral artery, the crv/ral branch of the 
genito-crural nerve makes its appearance ; and more 
internally some small twigs of the ilio-inguinal nerve. 
The fascia where the internal saphenous vein 
disappears is to be carefully cleared, the ducts and 
other structures connected with the lymphatic glands 
over it being preserved ; and it will be found to con- 
sist of comparatively loose structure embracing the 
saphenous vein, perforated by the ducts and blood- 
vessels of the lymphatic glands and connected round 
about with the firmer fascia lata : this is the crihri' 
form fascia. Passing the handle of the scalpel in 
underneath the saphenous vein where it dips in to 
join the femoral, a well-defined margin of the fascia 
lata will be found beneath it, namely, the inferior 
falciform process of the saphenous opening. Following 
this margin upwards and outwards it will be found 
to become less defined, being continued into the cribri- 
form fascia ; but it becomes again more definite above 
and internal to the entrance of the vein, where it forms 
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the stipenor falciform process. The part of the fascia 
lata external to this opening is what is called the 
Uidc portion, while the part internal to it, in which 
the superior and inferior fiilciform processes termin- 
ate, and which, between these processes, is continued 
underneath the femoral vessels, is what is termed the 
pubic portion. The limits of the saphenous opening 
having been examined, its outer border may be di- 
vided, when the femoral artery and vein surrounded 
by the crural sJieath will be fully brought into view ; 
and if two incisions be made through the sheath, 
one over the artery and another more internally 
over the vein, these vessels will be seen to occupy 
separate compartments, while on the inside of the 
vein a third compartment short and blind will be 
found containing often a small lymphatic gland; 
and it is this third compartment which is termed the 
crural canal and which is distended by the descent 
of femoral hernia. Inserting the tip of the little 
finger into this canal, a firm resistance will be felt 
on the inner side which is caused by the margin of 
Oimhernafs ligament. 

The integument may now be reflected from the 
rest of the thigh and from the surface of the knee- 
joint, and the subcutaneous fat should be removed 
in a direction from above downwards, so as to bring 
the cutaneous nerves into view without injuring them 
as they emerge from the fascia lata. A little below 
the anterior superior spine of the ilium the external 
cuta/neous nerve will be found emerging in two parts, 
the anterior a couple of inches below the posterior, 
and supplying the outer side of the thigh. On 

B 2 
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the fore paxt of the thigh, about four inches or 
more below the groin, the middle cutomeous branch 
of the anterior crural appears, usually divided into 
two parts, and descends to the front and inner side 
of the knee. The internal cutaneous nerve, also 
from the anterior crural, having previously given off 
an offset which accompanies the internal saphenous 
vein, is likewise divided into two branches before 
it pierces the fascia lata ; the outer branch appears 
some inches above the knee, on the inner side of 
the thigh, while the inner is found lower down, 
and descends to the inner side of the leg. In 
front of the last-mentioned nerve a branch of the 
internal saphenous nerve is to be found on the 
inside of the knee, and in connection with it there is 
sometimes a cutaneous branch from the obturator. 
On the surface of the patella is the synovial bursa, 
effusion into which is termed housemaid's knee. 

The aponeurosis is now to be removed from the 
front of the thigh, leaving, however, a strip from the 
crest of the ilium to the outer side of the knee ; and 
the structures exposed are to be freed from con- 
nective tissue. The sartorius muscle crossing the 
thigh in its whole length from above downwards 
and inwards, is to be dissected out, and its nervous 
supply coming off from the cutaneous branches of 
the anterior crural nerve is to be shown. The 
hollow between the upper border of the sartorius 
and the groin, sometimes named 8carpa*8 triangle, 
is next to be studied. In it are to be found, close to 
the outside and under cover of the sartorius, the 
attachment of the rectus femoris to the anterior in- 
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ferior spine of the ilium, and, internal to this, the 
<^njoine<l psoas and iliacus muscles, the iliacos to 
the outside and muscular, the psoas to the inside 
«nd tendinous ; and on the groove between them 
is the trunk of the anterior crural nerve. To the 
inner side of the nerve are the femoral artery and 
vein ; and to the inner side of the vessels, and pass- 
ing down behind them, the jpectineus muscle. Internal 
to the pectineus is the addnictor longus^ and still 
more internally the adductor gracilis muscle forms 
the inner border of the thigh, while in an interval 
between the adductor longus and pectineus is seen a 
fimall portion of the adductor hrevis descending from 
behind the former to be inserted behind the latter. 
The commencement of the profunda femoris artery 
will also be seen in the space, with the origins of its 
external and internal circumflex branches. 

Below the level of Scarpa's space the femoral 
artery, with the vein now placed behind it, is to be 
followed downwards where it is covered by the 
sartorins muscle, and below the middle of the thigh 
it will be seen to become covered by a tendinous ex- 
pansion which conceals it till it pierces the tendon of 
the addnctor magnus. In the passage thus formed, 
termed Hunter^s cam,al, it is accompanied by the in- 
ternal saphenous nerve, a branch of the anterior 
•crural, and gives off the anastomotica magna. 

The adductor gracilis muscle may now be ex- 
amined in its whole extent, its nerve from the obtu- 
rator being preserved ; and the relations of the lower 
rattachments of the sartorius, gracilis and semi-tendi- 
4U>sus mnscles below the knee may be made out. 
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Attention may then be directed to the region ez» 
temal to the upper part of the sartorius. Immedi- 
ately outside it is the tensor vagince femoris, connected 
with the strip of fascia lata which has been left ; and 
from its insertion a deep slip of fascia extends up- 
wards beneath the rectus femoris to the hip joint. 
Behind the tensor vaginsB femoris are the remaining 
parts of the gluteus medms and minimus, and when 
the gluteus medius is reflected the branch of the 
gluteal nerve to the tensor vaginsB may be seen. The 
tensor vaginsB femoris is to be divided, and the 
gluteus medius and minimus are to be thoroughly 
dissected to their attachments, to show the precise 
extent of their insertions, as well as the bursa 
between them and the great trochanter, and the arch 
of fibres, by means of which the gluteus minimus is 
connected with the upper part of the capsule of the 
hip joint. Above the hip joint the posterior or 
reflected tendon of the rectus femoris is again seen, and 
the whole of this muscle may be now dissected out and 
the direction of its fibres noted. Also the three other 
parts of the quadriceps extensor crwris, of which the 
rectus forms a part, may be displayed, namely the 
vastus extemus and intemus, with their fibres directed 
respectively downwards and inwards and downwards 
and outwards, and the straight-fibred crwreus be- 
tween them. Along with the muscles on the outside 
of the thigh there ought also to be dissected the as- 
cending, transverse, and descending branches of the 
external circumflex artery anastomosing, the former 
two ^ith the gluteal and sciatic, and the latter with 
the arteries around the knee. 
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The branches of the anterior crural nerve may 
now be dissecsted out continuously from the parent 
trunk, and will be seen to fall naturally into two 
groups, a superficial cutaneous set whose only mus- 
cular branches are those to the sartorius, and a 
deep set which, except when it gives off the in- 
ternal saphenous, is almost entirely muscular, sup. 
plying the different parts of the quadriceps extensor 
femoris and a slender branch which passes behind 
the femoral vessels to the pectineus muscle. The 
branch to the vastus internus also gives off an 
articular branch which descends on the internal 
intermuscular septum with a bi*anch of the anas- 
tomotica magna. The accessory obturator nerve, 
when present, passes over the brim of the pelvis, 
internal to the great vessels, to aid in the supply 
of the pectineus muscle, which otherwise receives 
a twig from the obturator nerve. 

The pectineus and adductor longus are next to 
be divided and dissected well up to their attach- 
ments. The adductor, brevis will thus be brought 
into view together with the course of the profunda 
femoris artery, also the origins of its four per- 
forating branches, and the anterior division of the 
ohiurator nerve. When these have been examined, 
let the adductor brevis be divided, and now the 
posterior division of the obturator nerve will be seen, 
aDd the branches of the obturator nerve to all the 
adductor muscles can be made out. The internal 
circumflex artery is to be followed, and will be seen 
dividing into two branches, an ascending or anterior 
branch distributed in the adductors brevis and gra- 
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cilk and the obturator externns muscle, and anas- 
tomosing with the obturator artery, and a transverse 
or posterior branch which has already been seen from 
behind. The obturator extemus muscle is also to be 
cleaned, its relation to the hip- joint noted, and the 
distribution of the obturator artery outside the pelvis 
examined. A small branch to the hip-joint will be 
seen to enter the joint at the notch of the acetabulum, 
given off either by the posterior division of the inter- 
nal circumflex or by the obturator artery. 

The examination of the adductor magnus muscle 
may now be completed, and the muscle may be di- 
vided: also the examination of the quadriceps ex- 
tensor cruris may be completed by first dividing 
the rectus femoris, secondly making an incision 
through the whole length of the vastus internus about 
an inch from the origin of its superficial fibres, so as 
to show the interval of bare bone between the origin 
of this muscle and the crureus, and thirdly making 
another incision vertically through the crureus to dis- 
play not only the inferior limit of its origin, but also 
the few fibres underneath it attached to the ascend- 
ing part of the synovial membrane of the knee 
joint, and termed subcrureus. 

The obturator extemus and psoas aiid iliacus 
muscles may now be divided, and the capsule of the 
hip- joint dissected out. The deficiency of the cap- 
sule at the back part can be easily brought into view 
by flexing and abducting the femur ; and its strength 
in front is to be noted, where it has added to it the 
accessory, ilio-femoral or Y-s^pec? ligament descending 
from the anterior inferior spine of the ilium, its inner 
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fibres directly downwards, and its outer fibres, as far 
outwards as the base of the great trochanter ; and 
it will be seen that it is in connection with this 
most important ligament that the anterior intertro- 
chanteric line is so rough. The relations of the head 
of the femur to the acetabulum in different positions 
of the limb are to be noted in connection with the 
subject of dislocations of the joints, namely, its pro- 
jection forwards in extension with the toes turned 
outwards, together with the variation caused by 
adduction, and its projection backwards on turning 
the toes inwards, with the variations according to 
the degree of flexion and adduction. The capsule 
is afterwards to be opened to show the cotyloid, trans- 
verse and rowad ligaments, and the surfaces of the 
joint. Sometimes it is preferable, instead of dis- 
secting the hip- joint in this way, to saw through the 
femur and leave this joint to be dissected by the 
dissectors of the pelvis, who will have an opportunity 
of opening into it from the deep surface of the 
innominate bone, so as to show the action of the 
round ligament without injury to the capsule. 

4. The Back of the Leg. — The limb having been 
separated from the trunk, an incision is to be made 
down the back of the leg as far as the heel, and the in- 
tegument reflected. On removal of the subcutaneous 
fat, the external and internal saphenoris veins will be 
brought into view as far as the ankle. The external 
passes behind the outer malleolus, accompanied by 
the external sajpherums nerve, whose double origin 
has been already noticed, and whose inner root lies 
at first beneath the fascia lata in the furrow of 
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the gastrocnemius muscle. The internal or long 
sa/pTienous vein passes in front of tlie inner malleolus 
in company with the nerve of the same name. The 
aponeurosis of the limb being removed, the muscles 
of the calf are seen, uamely, the gastrocnemius, and 
underneath it the soleus appearing at the sides. 

When they have been cleaned, the gastrocnemius 
may be divided near ifcs upper part and its heads of 
origin may be separated and dissected closely np to 
the femur, so as to show the transverse position of 
the line of origin of the inner head and the longitu- 
dinal and lower position of the outer head. The 
tendinous expansions on the opposed surfaces of the 
soleus and gastrocnemius are to be noted, and 
between them the tendon of the plantaris muscle, 
which may be divided. The plantaris muscle is 
sometimes absent. The pojpliteal artery is now laid 
thoroughly bare as far as the lower border of the 
popliteus muscle, where it divides into anterior and 
posterior tibial ; its relation to the internal popliteal 
nerve at the lower part can be more fully seen ; and 
the nerve from the internal popliteal to the popliteus 
muscle is to be found descending outside the vessels 
to the lower border of the muscle, beneath which it 
turns; also the branch to the soleus, which is of 
larger size, will be followed down. The popliteus 
mnscle will be observed to be covered with an apo- 
neurosis, which may be either raised at the present 
stage or left untouched till the knee-joint is dis- 
sected, as until then the femoral attachment and the 
action of the popliteus cannot be properly studied. 

The tibial and fibular attachments of the soleus 
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muscle may now be divided close to the bone, atten- 
tion being paid to their extent ; and the deep surface 
of the soleus muscle is to be carefully cleaned, and 
the dissection carried into the substance of the 
muscle so as to exhibit the remarkable arrangement 
of the short muscular fibres. The tendo AchilUSf or 
common tendon of insertion of the gastrocnemius 
and soleus muscles, is to be dissected closely down to 
the calcaneum, and the bursa between it and the 
upper part of the calcaneal tuberosity is to be dis- 
played. The bulk of the gastrocnemius and soleus 
may then be removed. 

The fftscia covering the deep layer of muscles is 
now fully seen, and is to be removed ; when, on the 
fibular side will be found the flexor longus polliciSf on 
the tibial the fleo^or longus digitorum, and between 
them and partially covered by an aponeurotic con- 
nection joining those two muscles, the tibialis posticus . 
Descending superficial to the flexor longus digitorum 
are the posterior tibial artery with its vence comites 
and the posterior tibial nerve. In the upper part of 
its course the nerve furnishes branches to the three 
muscles, and at the ankle a cutaneous branch which 
sends twigs to the heel, and passes on to the sole of 
the foot. The posterior tibial artery gives off near 
its origin the peroneal^ and it also furnishes various 
small branches, namely, the nutrient artery of the 
tibia, a branch communicating with the peroneal near the 
ankle, and muscxdar branches. The peroneal artery 
will be seen to pass beneath the flexor longus pollicis, 
and to be surrounded by its fibres close to the fibula, 
and to give off, besides muscular twigs, the nutrient 
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artery of the fibula, the anterior peroneal perforating 
the interosseoas membrane near its lower end, and 
the communicating branch, the other extremity of 
which has been seen in connection with the posterior 
tibial. The region between the inner malleolus and 
the calcaneal tuberosity is to be dissected so as to show 
the thickened band of the aponeurosis of the limb 
extending between those two points and termed in* 
temal annular ligament ; the synovial sheaths sur- 
rounding the tendons of the three deep muscles of 
the back of the leg are to be laid open, and the rela- 
tions of the tendons to one another, to the bones, and 
to the posterior tibial artery and nerve are to be noted. 
5. The Sole of the Foot. — The foot is to be con- 
veniently disposed on a block ; an incision is to be 
made along the middle as far as the toes, and there 
crossed by a transverse one. The integument being 
reflected, the plantar cutaneous branch of the poste- 
rior tibial nerve is to be followed out, and the plantar 
aponeurosis cleq,red from fat, when an inner and 
outer set of small nerves and vessels will be found 
appearing in the furrows between its middle or main 
portion and the outer and inner parts which spread 
over the sides of the sole. The skin of the toes is to 
be laid open, and the sheaths of the flexor tendons 
are to be exposed, and the digital arteries and nerves 
are to be dissected out. The plantar aponeurosis is 
then to be separated from the subjacent structures, 
and divided at the back part, when the superficial 
layer of muscles will be brought into view, consisting 
of ahd/uctor poUicis internally, j/Zeajor hrevis digitorum 
in the middle, and abductor minimi digiti externally. 
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mhe flexor hrevis digitoriim is to be divided near its 
calcaneal end, and its brancli of nerve from the in* 
temal plantar found. Bj the reflexion of the flexor 
brevis, the tendon of the flexor longus digttonmi, di- 
viding into f onr, wiU be brought into view ; crossed 
by it and. connected with it is the tendon of the 
flexor longus jpolUcis, and joining it from behind the 
partly fleshy, partly tendinous musculits accessorvus j 
while connected with the tendons into which it divides 
are four small fleshy slips, the lumhricales muscles. 
Crossing the musculus accessorius, and passing for- 
wards, are the external jplcmtar artery and nerve, the 
artery disappearing beneath the outer tendon of the 
flexor longus digitorum to be continued into the plan- 
tar arch, while the nerve, after giving ofi" a branch to 
the musculns accessorius, one to the abductor minimi 
digiti, which will be better seen by partially dividing 
the broad origin of that muscle from the calcaneum, 
and one to the flexor minimi digiti, sends in its deep 
branch along with the plantar arch and continues on to 
famish digital branches to the outer side of the fifth 
toe and the adjacent sides of the fourth and fifth. 
The calcaneal origin of the abductor pollicis may 
now be divided, and the bifurcation of the posterior 
tibial artery and nerve into external and internal 
plantar will be seen, and the internal artery and 
nerve may be followed on from their origin. The 
internal plantar artery, much smaller than the exter- 
nal, will be traced to the inner side of the great toe; 
the mtemal plantar nerve, larger than the external, 
will.be seen giving off a branch to the abductor pol- 
licis, and dividing into four digital nerves supplying 
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respectively the inner side of the great toe, and the 
adjacent sides of the first and second, second and 
third, and third and fourth toes ; and from the first 
of these branches the nerve to the flexor brevis pol- 
licis will be found coming off, and from the second 
and third the nerves to the two inner luinbricales. 
At this stage of the dissection the tendinous sheaths 
on the toes should be dissected out and divided, and 
the arrangement of the tendons within them should 
be examined ; but the dissection of the insertions of 
the lumbricales must be left till a later period. 

The posterior tibial nerve and the tendons of the 
long flexors must now be divided below the ankle 
and reflected, and the short muscles of the great and 
little toes, together with the plantar arch and deep 
branch of the external plantar nerve, are to be dis- 
sected out. In reflecting the tendons, care is to be 
taken not to injure the nerves to the two outer lum- 
bricales, coming from the branch named. The other 
twigs from the same branch are distributed to the 
adductor pollicis, the transversus pedis, and the in- 
terossei ; the two outer interossei may, however, 
receive their twigs from the inner digital branch of 
the external plantar. The ahductor poUicis will be 
distinguished by having its fibres collected to a 
distinct tendon on the inner side of the great toe ; 
the flexor hrevis pollicis lies next, and is fleshy and 
inserted in two heads, with which are connected the 
two sesamoid bones of the ball of the toe ; the adduc- 
tor 'pollicis, placed to the outside of the flexor, is a 
wide muscle crossing the sole obliquely, so as to 
conceal to a considerable extent the interossei ; and 
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the transversus jpedis lies transversely, arising close to 
the heads of the metatarsal bones, and must not be 
destroyed in dissecting out the vessels and nerves 
superficial to it. The flexor minimi digiti will be 
easily distinguished from the abductor by being fleshy 
and arising from the fifth metatarsal bone. 

The flexor brevis and adductor pollicis are now 
to be divided, and the exact extent of their origins 
is to be carefully made out. A complete view of 
the plantar arch will thus be obtained, showing its 
inosculation in the first interosseous space with the 
dorsal artery of the foot. Its four digital branches 
to the three outer interdigital spaces and outer side 
of the little toe will be seen, and also the three pos- 
terior perforating branches passing up through the 
three outer interosseous spaces. In the first inter- 
osseous space will be found the arteria magna pollicis^ 
usually coming off from the termination of the dorsal 
artery of the foot, but sometimes continuous rather 
with the plantar arch ; it supplies the adjacent sides 
of the first and second toes and a branch to the inner 
side of the great toe. The interossei muscles wiU be 
better dissected at a later stage. 

6. The Front of the Leg and Dorsum of the Foot 
A block may be placed under the knee, and on re- 
moving the remaining integument and the subcuta- 
neous fat, there will be found, above, the distribution 
of ctUa/rieou8 branches of the external jpopliteal nerve, 
and in the lower part of the leg the trunk of the 
mvacvlO'Cutaneous nerve piercing the fascia lata. 
On the dorsum of the foot the arch of vein from 
which the external and internal saphenous take origin 
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will be seen; the external saphenoTis nerve will be 
traced principallj to the enter and also to the inner 
side of the little toe, the mtemal sapheiiotts nerve to 
the inner side of the foot, and the mtLSculO'Cutaneotis 
nerve to the inner side of the great toe and the adjacent 
sides of the second and third, of the third and fonrth, 
and of the fourth and fifth toes ; while the anterior 
tibial nerve will be found becoming cutaneous between 
the first and second metatarsal bones, and supplying 
digital branches to the adjacent sides of the first and 
second toes. 

The aponeurosis is now to be removed, with the 
exception of the bands constituting the anterior an- 
nular ligamient. Of these, the most important forms 
a strong loop round the extensor longus digitorum 
and peroneus tertius muscles, and is attached to the 
fore part of the calcaneum in the hollow between it 
and the astragalus ; somewhat irregular bands con- 
tinue inwards from this loop, the strongest band 
passing superficial to the extensor poUicis and on the 
deep surface of the tibialis anticus. The upper part 
of the aponeurosis of the leg had better be removed 
from below upwards, as it gives origin on its deep 
surface to muscular fibres. The four muscles of the 
front of the leg are now to be dissected fully out. 
Two of them are seen in the whole extent of the leg, 
namely, the tibialis anticus internally, and the extensor 
longus digitorum extemsllj ; continuous with the lower 
border of the latter is the origin of the j>eroneus tertius^ 
and rising deeply between the two longer muscles is 
the extensor jpollicis. Lying deeply on the interosseous 
membrane are the anterior tibial vessels and nerve : 
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the artery will be seen piercing the membrane from 
behind, and immediately giving off a recurrent branch 
to the knee, while near the ankle it gives off an 
external and internal malleolar branch ; the nerve 
may be traced back through the fibres of the extensor 
longas digitorum, and its branches to the muscles 
may be followed out. Beneath the peroneus tertins 
will be found, piercing the interosseous membrane, 
the anterior peroneal artery. 

On the foot, after the tibialis anticus and pero- 
neus tertius have been traced to their insertions, and 
the extensor pollicis to the great toe, the tendons of 
the extensor longus digitorum to the four outer toes 
are to be dissected out; also the extensor hrevis digito- 
rum arising from the fore part of the os calcis and 
passing obliquely forwards and inwards to the four 
inner toes ; and the nerve to that muscle is to be 
found coming from the external division of the 
anterior tibial, whose other twigs supply the joints. 
The continuation of the anterior tibial artery, called 
dorsal artery of the foot, is to be followed to its dis- 
appearance between the heads of origin of the first 
dorsal interosseous muscle ; and its relation to the 
tendon of the extensor pollicis, which crosses it, is to 
be noted. Its tarsal and metatarsal branches are to 
be traced, with the dorsal digital branches derived 
from the latter. The insertion of the lumbricales 
muscles into the expansions of the extensor tendons 
of the four outer toes should now be seen, and the 
mode of insertion of the middle part of each expan- 
sion into the second phalanx and of the lateral 
fibres into the la&t phalanx should be made out. 



66 DISSECTION OF THE LOWER LIMB. 

The jperoneus longvs and hrevis mnscles are now to 
be dissected. Their nerves will be found given off 
from the mvsculo' cutaneous ; and the division of the 
external popliteal nerve into mnscnlo-cataneons and 
anterior tibial will be fonnd in close connection with 
the origin of the peroneus longas. The peroneus 
brevis will be followed behind the external malleolus 
to its insertion into the tuberosity of the fifth meta- 
tarsal bone. The peroneus longus will be seen enter- 
ing the groove on the cuboid bone ; but the sheath 
which contains it in its course across the sole to the 
base of the first metatarsal bone cannot be opened 
at present without injury to the ligaments of the 
foot. 

Lastly, the inter ossei muscles are to be dissected ; 
and to do this thoroughly the transverse metata/rsal 
ligament must be sacrificed. Three plantar interossei 
will be found arising from the plantar surface of the 
three outer metatarsal bones, and inserted on the 
inner sides of the corresponding first phalanges ; 
and four dorsal interossei arising from the adjacent 
metatarsal bones bounding each of the interosseous 
spaces, are inserted, the innermost into the inner 
side of the first phalanx of the second toe, and the 
others into the outer sides of the second, third, and 
fourth toes. 

7. The Knee-joint and Articulations. of the Foot. 
The insertions of muscles around the knee, if not 
thoroughly followed out previously, are to be so 
now ; and the anastomoses of the articular branches 
of the popliteal artery, the anastomotic of the femoral^ 
and the recurrent of the anterior tibial, followed as 
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far as possible. The vasti and crureu$ mascles are to 
be dissected as separate as possible £rom the under- 
lying superior and lateral pouches of the joint, and 
the Ugcumentum pateUce is to be brought out clearly, 
the bursa between it and the tibia being laid open 
and attended to the more particularly, as it is liable 
to inflammation. The mternal and external lateral 
ligaments are to be dissected out, and the flexion, 
extension, and rotation in the flexed position, allowed 
at the knee studied. The semi-memhranosiis tendon 
is then to be followed to its three divisions, one 
taking part in forming the posterior ligament, an- 
other passing forwards under cover of the internal 
lateral ligament, and the third expanding into the 
aponeurosis of the popliteus muscle. This aponeurosis 
is to be removed, and the 'pojpliteus muscle is to be 
followed up to its insertion into the femur under 
cover of the external lateral ligament. The joint 
may then be opened from above, in front of the 
lateral ligaments; and in the interior will be found a 
pad of fat, or so-called Haversian glands below the 
patella, with the ligamentvmi m/ucoswrn passihg from 
the middle of it to the fossa between the condyles of 
the femur, and two lateral folds called alar ligaments 
extending laterally from it. The e2d}ent of the sy- 
novial membrane should be studied; the external 
or anterior crucial, and the posterior or internal crucial 
ligament should be shown, and their degree of ten- 
sion in diflerent positions of the joint noted, and 
the loose parts of the walls of the joint should be 
removed so as to let the semilunar cartilages be more 
folly seen, and to allow of a detailed inspection of 

F 2 
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the relations of those cartilages and of the articnlar 
surfaces of the bones in different positions of the joint. 
The upper and lower tibio-fibnlar articulations 
are next to be studied, as well as the interosseous 
membrane ; and for this purpose the muscles are to 
be completely removed firom the leg. The upper 
tibio-fibular joint presents an anterior and posterior 
ligament and a synovial membrane for study. The 
lower joint presents an anterior and posterior liga- 
ment and a long band, the transverse ligament, which 
deepens the concavity for the ankle-joint below the 
posterior ligament, and also an interosseous ligament 
which, however, cannot be seen till, at the end of the 
whole dissection, the bones are separated : its synovial 
cavity is a prolongation from the ankle-joint. The 
ankle-joint presents little which can be called an 
anterior or posterior ligament, although scattered 
fibres in it^ capsule are described by those names : 
but it has strong lateral ligaments, the internal 
one spreading out below to be attached to the 
scaphoid, calcaneum and astragalus, the external 
consisting of three distinct parts related one to 
another as the edges diverging from one dngle of a 
cube, the anterior and posterior parts attached to the 
astragalus, and the middle part descending to the os 
calcis. These lateral ligaments are to be cleaned, 
and the rest of the wall of the joint removed ; and 
the movements are then to be studied. The articu- 
lations of the astragalus, with the calcaneum and 
scaphoid, next demand attention; and the dorsal 
membrane uniting the head of the astragalus with 
the scaphoid may be removed, as also the synovial 
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membrane between astragalns and calcaneam behind^ 
so as to allew the movements to be properly seen ; 
bnt the interosseous dstragah-calcaneal ligament can 
only be seen from the side at present, and cannot 
be laid bare till the bones are separated. The iri' 
J&rior and external calcaneo-scaphoid ligaments, which 
support the head of the astragalus, can, however, be 
studied now, and it will be seen how elasticity is 
secured to the inner arch of the foot by the weight 
of the body forcing down the head of the astragalus 
so as to make tense the inferior calcaneo-scaphoid 
ligament. 

The remaining ligaments of the dorsum and sole 
of the foot should be thoroughly cleaned. Numerous 
short dorsal bands will be found uniting the tarsal 
And metatarsal bones. On the under surface fibres 
will be seen prolonged from the tendon of the 
tibialis posticus to the three cuneiform and the 
cuboid, and the second, third, and fourth metatarsal 
T30nes ; also the ligamentum longv/m plantoe, or long 
<»Jcaneo-cuboid ligament, will be seen, and, after its 
removal the short calcaneo-ciiboid. 

The transverse and longitudinal arches of the 
foot should now be studied, and the ligaments of the 
phalangeal and metatarso-phalangeal articulations; 
and the bones may finally be disarticulated, to show 
the extent of the synovial membranes and the dis- 
position of the various interosseous ligaments. 
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DISSECTION OF THE HEAD AND HECK 

1. Scalp and Back of the Heck. — The subject 
being placed with the face downwards, and a block 
put under the chest, let an incision be made front 
the seventh cervical spine to the vertex of the head, 
and let two others be made respectively from the ear 
and from the tip of the shoulder, to meet the first 
incision at its upper and lower extremities. On re- 
flection of the flap of integument thus marked out,, 
there will be brought into view, in the neck, prin- 
cipally portions of two muscles, viz., the cervical 
part of the trarpezius, with cutaneous branches of the 
posterior divisions of the third, fourth, and fifth cer- 
vical nerves on its surface, and, external to it, 
the posterior part of the cranial attachment of the 
stemO'Tnastoid ; while between the two is a small and 
variable extent of the sphniiiSy a broad muscle with 
fibres directed upwards and outwards ; and sometimes 
even a portion of the compleayus is visible internal to 
the cranial attachment of the splenius. Piercing 
the upper part of the complexus and trapezius is the 
great occipital nerve, derived from the posterior 
division of the second cervical ; and external to it the 
ocdfpital artery, a branch of the external carotid: 
these are both to be traced upwards on the scalp. 



DISSECTION OF THE HEAD AND NECK. 71 

Nearer the middle line a small branch from the third 
cervical nerve is to be found ; while farther out, along 
the posterior border of the stemo-mastoid, the amall 
occipital nerve, a branch of the cervical plexus, will 
be seen ascending. Beneath these structures is the 
posterior fleshy belly or occipital part of the occipito- 
frontalis attiiched to the superior curved line below, 
and ending above in its aponeurosis, which is likewise 
to be brought into view, so as to show its close 
connection with the subcutaneous fat, and its free 
movement on the pericranium underneath. By dis- 
secting close to the back of the ear, the little retrahens 
av/remi muscle will be found passing forwards from 
the mastoid process, and underneath it the posterior 
a/uricular branch of the external carotid artery, as 
also the posterior atmcular branch of the facial nerve 
supplying the retrahens aurem and occipital part of 
the occipito-frontalis muscle. By turning the head 
well to one side, and making an additional incision, 
the aJttoUens aurem muscle, descending to the ear, and 
the attraliens av/rem in front of it, may be also dis- 
sected at present ; or they may be left till another 
opportunity. 

The cervical part of the trapezius should be 
divided by means of a vertical incision made in 
co-operation with the dissector of the upper limb ; 
and along with him the spinal accessory nerve and 
superficial cervical artery descending on the deep 
sar^Ekce of the trapezius should be dissected out. 
The splenitis muscle, which can be distinguished 
from the portions of the erector spinae along its 
lower border by its fibres passing from spines to 



72 DISSECTION OF THE HEAD AND NECK. 

transverse processes, is next to be cleaned, and after- 
wards divided vertically about an inch from the 
middle line, aod its attachments dissected np to 
their bony connections, so as to distinguish the 
splenius capitis and splemus colli, and bring into view 
the stout muscle on which it lies, namely the com- 
plextbs, as also the thin strip of fibres the trachelo- 
mastoid muscle ascending between the splenius and 
the outer part of the complexus muscle. Also the 
occipital artery close to the skull, is to be cleared 
in the part of its course beneath the trachelo-mas- 
toid and splenius muscles, and its cervical branch 
is to be followed downwards. 

The complexus muscle is to be detached &om the 
occipital bone and reflected, and the deep cervical 
artery, anastomosing with the cervical branch of 
the occipital, is to be dissected ; and then it will be 
observed that the muscles laid bare fall into two 
groups, one above and the other below the spine of 
the axis. Those below the axis, consisting of the 
semispinalis and muscles covered by it, are to be left 
to the dissectors of the upper limbs, while those 
above the axis may be dissected forthwith. Passing 
obliquely upwards and outwards from the spine of 
the axis to the transverse process of the atlas is to 
be seen the ohliquus capitis inferior muscle, and pass- 
ing up from the transverse process of the atlas to 
the skull is the ohliquus capitis superior ; extending 
upwards from the spine of the axis to the occipital 
bone is the rectus capitis posticus major, while partly 
under cover of it and partly visible on its inner side 
is the rectus capitis posticus minor extending to the 
occipital bone from the posterior tubercle of the atlas. 
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The great occipital nerve is seen passing over these 
muscles; and in the triaDgnlar space left between 
the obliqui and recti muscles will be found the sub- 
occipital nerve emerging above the atlas, and giving 
off branches to all four muscles, and the vertebral 
artery passing inwards over it. 

Should the above dissection be completed in the 
first two days, the dissector may employ the remain- 
ing two days before the subject is turned on its fsuce 
either in dissecting the brain, if the subject be fresh 
and it be decided to dissect the brain in aitUy or in 
dissecting the orbit according to the directions given 
at page 107. 

2. Exposure and Bemoval of the Brain. — The 
brain may be removed, with the subject placed either 
on the back or on the face ; and, although the posi- 
tion on the back is that more frequently chosen, 
there is good authority in favour of the position on 
the fisice, and it is questionable that it does not afford 
as much facility as the other. The process of ex- 
posure is the same in either case. 

In a post mortem examination of a body to be 
afterwards seen by the friends of the deceased, it is 
advisable to divide the scalp by an incision from ear 
to ear, so that the appearance of the face shall not 
be injured when the calvarium is replaced after ex- 
amination of the brain ; but for anatomical purposes 
it is preferable to direct the incision along the middle 
line from above the nose to the occipital tuberosity. 
The knife is to be carried quite down to the bone, 
dividing the integument, subcutaneous fat, ocripito- 
frontal aponeurosis, and the pericranium; and with 
the fingers and handle of the scalpel the pericranium 
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is then to be detached irom the skull, and the scalp 
is to be reflected. At the sides, however, it will be 
found that the temporal apcyneurosis will remain at- 
tached along by the temporal ridge, with the temporal 
muscle taking origin beneath it; and these struc- 
tures must be divided at the level at which the saw 
is to be carried round the skull. This level should 
be in front about an inch above the orbits, and behind 
should pass through the probole or most prominent 
part of the occipital bone, a little lower down when 
the subject is on its face than when it is placed on 
its back. Only the external table of the skull is to 
be sawn through : the inner table should be left un- 
injured. To divide the inner table resort is to be 
had to the chisel and mallet, with which it may be 
cracked completely round by a few sharp strokes. 
The chisel may then be inserted in the middle line in 
front or behind, and turned forcibly round so as to 
tear tbe calvarium away from the dura mater on its 
deep aspect. 

In the middle line of the exposed part of the 
dura mater will be seen a venous channel contained 
in its substance, the svperior longitudinal svnv^, which 
should be opened into, so as to exhibit its shape and 
dimensions ; and on each side of this will be seen, 
particularly in old subjects, irregular bodies, the 
Pacchionian corpuscles^ which will be understood 
more distinctly when the dura mater is raised. Also 
the middle meningeal artery is seen branching on each 
side. The dura mater is now to be divided on a 
level with the edge of the skull, except only where it 
is deeply connected in the middle line. The serous 
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cavity of the arachnoid space will be thus opened 
into, and the dura mater should be raised on each 
side towards the middle line. Then numerous veins 
from the surface of the brain will be seen crossing 
the space and turning forwards on the walls of the 
superior longitudinal sinus before entering that 
channel, so that the currents of blood emerging from 
them are opposed to the current in the sinus. On 
dividing these veins the cerebral hemisphere may 
be slightly turned outwards, and the falx cerebri, a 
process of the dura mater, will be seen descending 
in the longitudinal fissure between the hemispheres, 
being attached in front to the crista galli of the 
ethmoid bone, and behind to a transverse septum of 
dura mater, the tentoriv/m cerehelli, and having in its 
free edge between those attachments a minute vein, 
the inferior longitudinal sinus. 

The brain may now be examined in situ, or re- 
moved in order that it may be hardened with spirit. 
If 'it is not intended to use preserving agents, exami- 
nation of the upper and interior parts of the brain in 
situ, before removal of the basal parts, is to be pre- 
ferred to immediate removal, as it allows the interior 
to be seen without accidental laceration or disturb- 
ance, and when the anterior parts have been first 
disposed of, the base can be spread out advantageously 
for display. 

The method of removal varies according to the 
position of the subject. 

If the subject be on its face, the posterior lobes 
of the hemispheres should be raised ; the edge of 
the knife should be applied to the free margin of 
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the tentorium close to the border of the petrons 
portion of the temporal bone, and by a firm cat the 
fowrth and fifth nerves may be divided along with 
the tentorium without being previously brought into 
view. The knife is then to be carried along the 
outer attachment of the tentorium to within an inch 
of the middle line ; at the middle of the free edge, 
the veins of Gcden, emerging from the interior of the 
brain, are to be divided, and tentorium and faJx may 
then be thrown back, the lobes of the cerebellum 
raised, the spinal cord and vertebral arteries in front 
of it divided as low down in the spinal canal as pos- 
sible, and the nerves divided in series from below 
upwards, close to the places where they pierce the 
dura mater. After dividing the third pair, the mfun' 
dibulum will be seen descendiug to the pituitary body 
in the sella turcica, and on division of it, on each side 
further forward will be found the internal ca/rotid 
artery with the optic nerve immediately in front of it ; 
and on division of these the brain can be removed, 
care being taken to raise with it the olfactory lobes 
from their resting-places on the cribriform plate of 
the ethmoid bone. 

If the subject be lying on its bach when the brain 
is to be removed, the anterior lobes of the hemi- 
spheres, with the olfactory bulbs, are to be first raised, 
the optic nerves, internal carotid arteries, inftmdibU' 
Iwm and third pair of nerves are then to be severed ; 
and after that the tentorium is to be divided near its 
attachment, iihe fourth omd fifth nerves being divided 
along with it, then the other nerves in series, and 
afterwards the vertebral arteries and spinal cord ; 
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wHle last of all, wben the brain has been dislodged, 
it is necessary to divide the veiros of Galen to prevent 
the choroid plexas being torn from its place. 

If the brain is to be preserved, it will be advis- 
able, if possible, to examine the blood-vessels of the 
base at once. The brain should then be held nnder 
a stream of water, which enables the whole or the 
greater part of the arachnoid and pia mater to be 
removed, so as to lay open the sulci and allow ready 
entrance to the spirit. The cerebellum should alsa 
be lifted up a little from the posterior lobes of the 
cerebrum to allow the pia mater to be dissected 
at the back of the corpus caJlosum, so as to give 
the spirit ingress into the ventricles. 

3. Base of Brain and its Vessels. — Some folds of 
calico moistened with spirit having been arranged 
like a nest on a plate, so as to support the hemi-< 
spheres, the brain is laid on it with the base turned 
upwards. The student will then observe, in the first 
place, the main masses of the encephalon. He willl 
notice that the vied/idla oblongata, the expanded con- 
tinuation upwards of the spinal cord, is terminated 
above by a transverse structure, the pons Varolvi, that 
the pons is continued on each side into a grey lami- 
nated structure, the cerebellv/m, which forms much the 
larger bulk of the part which was removed from be- 
neath the tentorium ; and that above the pons Varolii a 
pair of divergent pillars, the cmira cerebri, pass upward 
to disappear under cover of the cerebral hemispheres. 
He will further note, in a general way, the projection 
of each hemisphere into oMerior, middle, and posterior 
lobes, and the separation of the two first by ihe fissure 
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of Sylvvus; also the existence of a rhomboid space 
between the two middle lobes, bounded behind by 
the crura cerebri, and in front by the optic commissv/rey 
from which the optic nerves take origin and the optic 
tracts diverge in a backward direction. 

The arrangement of the arachnoid membrane or 
serons envelope of the brain, and of the pia mater 
or vascular covering, may now be examined. The 
region between these two membranes constitutes the 
subarachnoid space, and demands particular attention, 
not only over the sulci of the cerebellum and cerebral 
hemispheres, but over the rhomboid space, the fissure 
of Sylvius, and round the isthmus cerebri, or narrow 
part between the cerebrum and cerebellum ; also 
over the interval between the cerebellum and me- 
dulla oblongata, called the opening into the fourth 
ventricle. 

The arteries to be studied on the surface of the brain 
are the following. Behind are the vertebral arteries on 
the medulla oblongata, giving off the posterior spinal, 
the anterior spinal, and the posterior inferior cerebellar ; 
the basila/r artery formed by the union of the two ver- 
tebrals, lying on the pons Varolii and giving off the 
a/nterior inferior cerebellar arteries, the superior cere^ 
bellar arteries and small transverse arteries, and the 
acoustic artery to supply the internal ear ; and the 
j9osfenorcere&raZ arteries, the two vessels into which the 
basilar divides. At the origin of these arises a mesial 
bunch of minute vessels which dip into the brain 
at the posterior perforated spot at the back of the 
rhomboid space ; and further out the posterior corn^ 
mv/nicating artery on each side joins the posterior 
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cerebral. Further forwards are the divided mtemal 
carotid arteries^ giving oft the jposterior commtmicatingf 
and dividing into anterior and middle cerebral. At 
its commencement the middle cerebral artery gives 
off the choroid artery, which is a vessel entering 
by the fissure between the cms cerebri and middle 
lobe of the brain to supply the choroid plexus of 
the lateral ventricle ; also a brush of small vessels 
dipping directly into the brain, and by their aper- 
tures of entrance forming the anterior perforated spot. 
Joining the anterior cerebral artery with its fellow is 
the exceedingly short anterior communicating artery, 
which closes in front the circle of anastomosis com- 
pleted behind by the posterior cerebral and posterior 
communicating arteries, and known as the Circle of 
Willis, 

The surface of the brain is now to be more fully 
exposed by the removal of the arachnoid and pia 
mater, care being taken not to injure the origins of 
the nerves ; and the arteries also are to be taken 
away as sooi: as their relations to the nerves have 
been noted. 

On laying open the fissure of Sylvius, the gyri 
opertif or island of Reil, will be brought into view, 
lying in the bifurcation of the fissure, and bounded 
in front and behind by the orbital and temporal con- 
volutions, and externally by the lower frontal, a con- 
volution which has received much attention iu the 
history of the malady known as aphasia. The origins 
of the olfactory tra^t are next to be noted. The lower 
portion of one or both of the anterior lobes may then 
be pared away so as to exhibit the reflected pari of 



80 DISSECTION OF THE HEAD AND NECK. 

the corpus calhsnmi lying in the longitudinal fissare, 
and terminating in two peduncles directed backwards 
and bounding the lamina cinerea^ a delicate part of 
the floor of the brain, descending to be attached to 
the upper surface of the optic commissure. Behind 
the optic commissure, the contents of the rhomboid 
space claim attention ; namely from before back- 
wards, the tuber cinerefwm or lamina of which the 
infundibulum is a prolongation, the corpora albu 
cantia, the posterior perforated spot, and the third 
pair of nerves. The fourth pair of nerves and the 
optic tracts may at this stage be followed round the 
crura cerebri to their origins by raising the cere- 
bellum carefully; but they will be seen more fully 
afterwards from above. The fifth nerve is seen 
emerging from the pons Varolii in two parts, the 
small motor root placed higher up than the larger or 
sensory portion. Between the pons and the medulla 
oblongata is to be found, close to the middle line, 
the sixth nerve ; and further outwards, in the angle 
between the pons, medulla and the flocculus or suh' 
pedunculated lobe of the cerebellum, is the seventh 
nerve, in two parts, the innermost of which is the 
portio dmra or facial, and the outer the auditory nerve 
or portio mollis. 

The medulla oblongata, on being careftilly de- 
nuded of its membranes, is seen to exhibit on each 
side of the middle hne three elevations — the anterior 
pyramid, the olivary body, and the restiform body, the 
latter entering the cerebellum. In front of the 
olivary body is the ninth, or hypoglossal nerve ; and 
between the olivary and restiform. bodies are the 
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three nerves constituting the parts of the eighth^ 
yiz.y above, a small division, the glosso-jpharyngeal, 
below it the much larger vagus or jmeumogastric, and 
lowest of the three the sjpmal accessory^ the whole 
origin of which can seldom be removed with the 
brain. In the anterior mesial fissnre is to be laid 
bare the decussation of the pyramids, and beneath the 
olivary body the arciform fibres will be seen. 

4. Dissection of the Brain from above. — This 
dissection is made best on a preserved specimen, or 
on a brain in situ ; bnt if the brain be in the recent 
condition, and has already been examined from below, 
care must be taken in taming it over, so as not to 
allow the hemispheres to fall separate and tear the 
internal parts. The convolutions and sulci may be 
first examined, but these can only be studied with 
advantage on a hardened specimen denuded of its 
membranes. However, the fissure of Rolando will be 
noticed extending outwards and forwards from the 
vertex, bounded by the anterior and jposterior ascend- 
ing parietal convolutions ; * and further back, the 
margin of the longitudinal fissure (the marginal con- 
volution) is indented by the upper end of the vertical 
or occipitO'parietal fissu/rey which can be brought 
further into view by slight eversion of the hemi- 
spheres, and is not to be lost sight of. 

Within the longitudinal fissure the disposition of 
the arachnoid and pia mater is to be noted, and the 
anastomoses of the anterior and posterior cerebral 

* Tliis is the nomenclature of. G-ratiolet ; latterly a habit has 
crept in of calling these convolutions ascending frontal and 
ascending parietal, 
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arteries; the ccnrjpus caMoswn wOl be seen at the 
bottom of the fissure. With a hirge knife with a wet 
blade the hemispheres are now to be sncoessiyelj 
cut horizontally across a little above the lerel of the 
oorpns callosnm. The gyrus fomicatus will be seen 
circling ronnd the corpns caDosnm, divided behind 
by the vertical fissnre, where the latter is continued 
down into the fissnre of the hippocampus major, 
not yet brought properly into view ; and, passing 
back from that point into the posterior lobe, is the 
calcwrine fissure. Lay bare the whole upper surface 
of the corpus callosum ; note the transverse direction 
of its fibres, the longitudinal mark termed ra'phe in 
the middle line, and the elevations on each side called 
nerves of Lcmcisi^ the thick posterior border or hov/rre- 
let, and the gewu, or curve downwards in front. By 
means of two longitudinal incisions, one on each side 
of the corpus callosum, open into the two lateral 
ventricles separately, cutting away as much of the 
substance of the hemispheres as is necessary to show 
the whole extent of the floor. The lateral ventricles 
will then be seen to be separated one from the other 
by the septum I/uddum, and in the floor of each will 
be seen from before backwards the corpus striatvm, 
with the foramen of Monro internal to it, a delicate 
band called trenia semicircularis, the anterior and 
outer part of the optic tJialamus, the choroid plexus of 
the lateral ventricle and a moiety of the sheet of white 
brain substance called the fornix. The cul-de-sac in 
front is the anterior corrm of the lateral ventricle. 
The posterior comu, extending back in the posterior 
lobe, is to be laid open in its whole length, and on its 
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inner side will be seen an elevation, the hippocampus 
^nor, wliicli may be shown to correspond with the 
•calcarine fissnre. The middle or descending comu is 
marked by the choroid plexas and posterior cnis of 
the fornix passuig into it, and is to be exhibited in its 
whole length, on one side at least, by placing the 
point of the knife in. the comn and cutting upwards 
ontside the corpus striatum, and freely in the out- 
ward direction, so as to remove a large block of the 
hemisphere. By this section the striated structure 
from which the corpus striatum is named is exhibited; 
and in the descending comu are seen the elevation 
termed hippocamptis major, the tcenia hippocampi or 
corpus fimbriatwm, internal to it continued down from 
the posterior cms of the fornix, and the choroid 
plexus ; also, at the extremity of the comu, the pes 
hippocampi, the expanded and digitated extremity of 
the hippocampus major. The corpus callosum is 
now to be cut across about an inch from the posterior 
border ; the septum lucidum in front of this is to be 
divided with scissors, and the part of the corpus 
callosum thus liberated is to be reflected forwards or 
removed. Between the two layers of the septum 
lucidum ^Q fifth ventricle can now be seen ; a view is 
also obtained of the whole upper surface of Wie fornix. 
For the removal of the fornix the best mode of 
proceeding is to make two cuts, severing the remain- 
ing posterior parts of the corpus callosum from the 
hemispheres. Each cut should be directed forwards 
and outwards from the point where the back of the 
corpus callosum passes into the hemisphere, and is to 
be carried through the posterior crus of the fornix, 
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witliont inJTLry to the Tmderlying reflection of pia 
mater. The back part of the corpus callosnm can 
then be lifted np, and the fornix attached to it can 
be reflected forwards, so as to exhibit the appearance 
on its nnder surface named psalterium or lyra, cansed 
by transverse fibres properly belonging to the corpus 
callosnm being bounded on eacluside by a longitudinal 
half of the fornix : also the dipping down of the ante- 
rior crura of the fornix will be seen. The reflection of 
pia mater called velum vnierposiiwm^ of which the 
choroid plexuses of the lateral ventricles are the vas- 
cular edges, is now exposed, with the veins of Galen 
running down the middle ; and, on the side on which 
the descending comu has been dissected, the posterior 
lobe of the hemisphere may be lifted up and the 
transverse fissure of the brain, by which the velum 
interpositum and choroid plexus enter from without, 
may be laid open to the bottom of the comu. By 
this means the posterior part of the gyras fornicatus 
will be displayed, with the sulcus hippocampi between 
it and the taenia hippocampi, and the so-called fascia 
dentata at the bottom of the sulcus. 

The choroid plexus is to be divided on each side 
at the entrance into the descending comu ; the pia 
mater behind the velum interpositum is to be raised 
from the corpora quacbigemina, which it covers, and 
as it is reflected forwards, care is to be taken to 
separate from it without injury a body about the size 
of a small pea, the pineal body, which is attached 
delicately in front of the corpora quadrigemina ; the 
Telum interpositum can then be raised completely, so 
as to display the third ventricle beneath, and on the 
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under surface of the velum interpositum the choroid 
jplexus of the third ventricle. In the third ventiiele, 
attention is to be paid to the connection of the pineal 
body with the rest of the brain by a folded white 
lamina called the posterior white commissure, and to 
the pair of peduncles of the pineal gland lying in 
contact one with the other, on the edges where the 
white upper surfaces of the optic thalami meet their 
vertical inner surfaces, which as well as the whole 
floor of the third ventricle are of grey matter. The 
mvterior white commissure is seen in the fore part of 
the ventricle crossing in front of the anterior crura 
of the fornix, while the middle or soft commissure 
unites the optic thalami, but is sometimes absent. The 
anterior extremity of the aqueduct of Sylvius or iter 
a tertio ad quartwm ventriculumi will be recognised 
below the posterior white commissure. Between the 
corpora quadrigemina and optic thalamus on each side 
the little elevations called outer and inner corpora 
geniculata, in connection with the optic tract, are to 
be noted ; and between the corpora quadrigemina and 
cerebellum the vahe of Vieussens (or anterior velum) 
with the superior cru/ra of the cerebellum or processus 
a cerehello ad testes on the sides of it, and the fourth 
pair of nerves arising from its fore part. 

At this stage it is advisable, if the base have been 
previously examined, to divide the isthmus cerebri^ 
separating the cerebrum from the posterior parts of 
the encephalon by a cut passing through the valve 
of Vieussens above and the crura cerebri below. In 
the section the locus niger will be seen. The right 
and left portions of the cerebrum should be separated 
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by an incision in the middle line; the parts dis- 
played in section should be studied, and one of the 
anterior crura of the fornix should be followed down 
to the corresponding corpus albicans, and its fibres 
traced as they twist within that structure and turn 
upwards into the optic thalamus. On the least injured 
side transverse sections should then be made. 

Divide on each side the restiform body and the 
pons Varolii where they are about to enter the cere- 
bellum, forming its inferior and middle crura. Tho 
fourth ventricle will thus be laid open ; the groovo 
called calamus scriptoriums will be seen on its floor^ 
continued up from the openiug of the central canal 
of the spinal cord. Fibres of the auditory nerve will 
be seen extending to the middle line, and lower down 
the delicate flap called the ligula ; also internal to 
the restiform bodies are the jposterior pyramids^ whose- 
' fibres may be traced beneath the grey matter of the 
floor towards the cerebrum. The various lobes and 
laminae of the cerebellum may now be studied ; but 
it is only necessary here to mention the armjgdala 
placed on each side of the vallecula, behind the jloc^ 
culus^ and, in the vallecula, the inferior vermiform 
process, divided from behiDd forwards into part& 
named the jpyramtid, umda, and nodule or laminated 
tubercle. If care be taken in removing the membranes 
it will be seen that the hollow of the fourth ventricle 
is prolonged laterally along the whole length of the 
peduncle of the flocculus. At each side of the 
laminated tubercle is a thin layer of cerebral sub- 
stance, the posterior vehmiy bounding the nidus a/vis or 
vestige of the original cavity of the cerebellum seen ia 
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the foetxLS and lower kinds of vertebrata. The cere- 
bellmn shonld now be divided by mesial section ; and 
another vertical incision should be made backwards 
and outwards, so as to exhibit the corrugated grey 
centre, called corpus derUatimi, found in each lateral 
half. A similarly shaped centre, the olivary rmcleus 
is seen on transverse section through the olivary body 
of the medulla oblongata. 

5. Superficial Dissection of the Neck. — It is 
necessary that the surgically important region in 
which the third part of the subclavian artery lies, 
behind the sterno-mastoid muscle, should be studied 
before the removal of the arm ; and it is well that in 
conjunction with the dissection of the arm an exa- 
mination should be made of the structures passing 
into it from the neck ; the posterior triangle should 
therefore be dissected during the first three days 
after the subject has been laid on its back, and on 
the morning of the fourth day the clavicle should be 
either divided or disarticulated. 

The shoulders of the subject having been raised 
by a block, the head should be allowed to hang back 
over the end of the table, with the face incHned away 
from the side to be dissected. A mesial incision 
may be made from the sternum to the chin, and 
another outwards along the clavicle to the acromion 
to join the incisions already made from behind, care 
being taken not to injure the muscular fibres of the 
thin subcutaneous sheet of muscle, the platysma 
nuyoides^ and the branches of cutaneous nerves de- 
scending over the clavicle. Reflect the skin towards 
the face, and at the same time display underneath 
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it the platysma myoides muscle ; then let this also be 
reflected upwards, and dissect the trunks of super- 
ficial veins and nerves. The principal superficial 
veins are the anterior and external jugular veins, and 
they present varieties in different subjects ; but the 
anterior is distinguished by dipping down to the 
deep structures in front of the stemo-mastoid muscle, 
while the external jugular dips down behind that 
muscle. The nerves to be sought are the superficial 
branches of the cervical plexus, and radiate from the 
middle of the posterior border of the stemo-mastoid 
muscle ; the small occipital ascends along the pos- 
terior border of the muscle ; the great auricular is 
directed towards the interval between the ear and 
the jaw ; the superficial cervical turns directly forwards 
before dividing over the anterior triangle or part of 
the neck in front of the stemo-mastoid muscle ; and 
the descending branches, stretching over the posterior 
triangle, are distinguished as supra^stemal, swpra^ 
clavicular and s^tpra'acromial. 

6. Posterior Triangle. — In pursuing the dissec- 
tion just made, a considerable amount of loose con- 
nective tissue will be found, in which the descending 
cutaneous branches of the cervical plexus are im- 
bedded. This is now to be removed ; the posterior 
border of the stemo-mastoid muscle and anterior 
border of the trapezius are to be cleared, and the dis- 
position of the fascia stretching between them is to 
be noted. In the lower part of the space will be 
seen the posterior belly of the omo-hyoid muscle ex- 
tending backwards and downwards, and bound down 
by an important layer of deep fascia, which invests it 
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and is attached inferiorljr to the clavicle. This belly of 
muscle subdivides the posterior triangle. The superior 
division may be cleared out first. In its upper part, 
connected with the descending cutaneous nerves will 
be found the spinal accessory nerve, which is to be fol- 
lowed from its place of exit from the sterno-mastoid 
to its disappearance beneath the trapezius muscle. 
A chain of lymphatic glands (glandulce concatenatoe) 
is to be displayed along by the posterior border of the 
sterno-mastoid muscle. Forming the floor of this 
upper part of the posterior triangle will be found the 
upper portions of the splenitis capitis and colli, of the 
levator anguli scapulm, and of the scaleni muscles. 

The deep fascia binding down the posterior belly 
of the omo-hyoid muscle is now to be removed, and 
the dissection of the inferior division of the poste- 
rior triangle proceeded with. The structure which 
should be first sought for is the n&rue to the suhclavius 
muscle, a small twig which descends from the fore 
part of the junction of the fifth and sixth nerves, 
and is liable to be destroyed if not saved at once. 
The external jugular vein is then to be followed 
to its termination in the subclavian vein which may 
also be cleaned in the outward direction ; the scalenus 
amiicus muscle is to be cleared, with the phrenic 
nerve on its surface; and emerging from beneath 
the outer border of that muscle will be found in 
series from above downwards, the two upper trunks 
of the brachial plexus, and the subclavian artery. 
The upper trunk of nerve will be seen to be formed 
by the union of the fifth and sixth, while the second 
consists of the seventh nerve ; the artery will be 
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fonnd to curve over the apex of the pleural sac. 
Grossing the space is the transverse cervical artery 
with its vein superficial to it ; and in many instances 
the posterior scapular artery, usually reckoned as a 
division of the transverse cervical, will be seen arising 
from the subclavian in the space. Behind the clavi- 
cle will be found the suprascapular artery and vein. 

7. Anterior Triangle. — The surface of the stemo- 
cleido-mastoid muscle should now be completely 
cleaned, as well as the muscles in front of it, viz., the 
stemo-hyoidj stemo-thyroidy and anterior belly of the 
omO'hyoid; and at the same time care should be taken 
of the branches to these muscles from the loop formed 
by the hypoglossal nerve with communications from 
the cervical plexus, as also of the various layers of 
fisiscia in the middle line. One layer of &scia vnll 
be found extending between the stemo-mastoid 
muscles of opposite sides, and attached to the fur- 
cula of the sternum ; another between the sterno- 
hyoid and sterno-thyroid muscles of opposite sides ; 
and a third still deeper, extending down into the 
thorax. These and the other structures met vnth 
near the middle line are to be studied in relation to 
the operation of tracheotomy. The other structures 
are the inferior thyroid veins, the ima thyroidea ar- 
tery (when it is present), the isthnvus of the thyroid 
body above, the innominate artery below, and on each 
side of the trachea the common carotid. 

In the upper part of the anterior triangle of 
the neck is to be exposed the digastric muscle, 
the posterior belly of which, together vnth the 
stylo'hyoid muscle extending from behind the ear 
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to the hjoid bone, separates the district below the 
chin known as the digastric space from the neck 
proper. The nerve (from the third division of the 
fifth) to the anterior belly of the digastric will be 
found at its outer border near the jaw, and, traced 
backwards, will be seen to be one of the branches 
of a small trunk, the other branch of which enters 
from the superficial aspect the rmflo-hyoid, the flat 
muscle beneath the anterior belly of the digastric. 
The superficial and larger part of the suhmaxilUiry 
gland must at the same time be dissected out, with 
the trunk of the facial artery, which is in close con- 
nection with it and furnishes it with twigs, and 
gives off as it passes across the space, its submental 
branch ; but the deep part of the gland, passing be- 
neath the border of themylo-hyoid muscle, may be left 
undisturbed at present. Also disappearing beneath 
the border of the mylo-hyoid muscle, not far from 
the hyoid bone, is the trunk of the hypoglossal nerve; 
and by following it backwards a little way, there 
will be reached its branch to the thyro-hyoid muscle, 
and about half an inch further back the descending 
branch (descendens noni), which is to be completely 
dissected out to its distribution, and to have its con- 
nections with the cervical plexus followed up. The 
thyro-hyoid muscle can be dissected out by raising the 
stemo-hyoid from its surface without dividing it, 
and close to the thyroidal attachment of the sterno- 
thyroid muscle the external laryngeal branch of the 
superior laryngeal nerve is to be found, and it should be 
followed to its destination in the crico-th/yroid muscle. 
This muscle, with its fellow and the cricO'thyroid 
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fiwmhrane whicli the pair of muscles partially cover, 
together with a small twig of the superior thyroid 
artery directed across the membrane, capable of 
giving trouble in laryngotomy, may be studied at 
once. 

The sheath of the common carotid artery and 
internal jugular vein, where those vessels are crossed 
by the upper border of the anterior belly of the omo- 
hyoid muscle, should now be opened, the position of 
the artery, vein Kndi jpnewmO'gastric nerve noted, and 
the artery followed up so as to display the external 
and internal carotid arteries as far as the stage of the 
dissection permits. The veins will be followed at 
the same time, and the communication between the 
tributaries of the external and internal jugular by 
means of the facial com/nvimicating is to be noted ; 
after which it may be convenient to divide the exter- 
nal jugular. Also, behind the sheath of the great 
vessels the cervical cord of the sympathetic nerve 
will be seen ; but it may be advisable to leave its 
careful dissection to a later period. The first branch 
of the external carotid artery to be followed is the 
superior thyroid. Its offset to the stemo-mastoid 
muscle sometimes comes off separately from the 
main trunk ; another offset, the superior laryngeal, 
will be seen piercing the thyro-hyoid membrane ; and 
piercing along with it is the superior laryngeal 
nerve, which may be traced back towards the pneu- 
mogastric. The other offsets of the superior thyroid 
artery, namely the inferior hyoid and the crico-thyroid, 
having been shown, the termination of the artery in 
the thyroid body is to be exhibited, and the thyroid 
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lody should be dissected fully out, so as to show the 
whole lateral lobe, the termination of the inferior 
thyroid artery, and the superior and middle thyroid 
veins. The lingual artery at present can be followed 
no further than the point where it becomes concealed 
by passing beneath the hyo-glossus muscle. Imme- 
diately above it is the facial artery, whose two first 
branches, the ascending palatine and tonsillar, can 
now be displayed at their origins. The ascending 
jpharyngeal branch of the external carotid may also 
be shown at its origin by raising the trunk. Coming 
off from the external carotid behind are the occipital 
and posterior awricular ; the occipital, crossed by the 
hypoglossal nerve, is to be traced upwards, and the 
posterior auricular can be followed to its distribution. 
8. Deep Dissection of the Root of the Neck. — 
The stemo-cleido-mastoid muscle is to be divided, 
and its attachments are to be thoroughly dissected 
out. On the fourth day after the subject has been 
placed on its back, the clavicle having been divided 
by the dissector of the arm, (or removed at the 
stemo-clavicular articulation, if it has been so agreed 
on,) a view is to be obtained of the passage of the 
brachial plexus from the neck into the axilla. From 
the brachial plexus will be seen given off the follow- 
ing branches above the clavicle, besides the phrenic 
and the nerve to the subclavius muscle already pre- 
served : — from the back of the cord formed by union 
of the anterior divisions of the fifth and sixth spinal 
nerves, the suprascapular nerve ; from the same two 
trunks before they join, the posterior thoracic nerve 
(external respiratory nerve of Bell) destined for the 
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serratns magnus muscle ; and from tlie back part of 
the fifbli, the branch for the rhomboid mnscles. 

The first part of the subclavian artery, internal to 
the scalenus anticus muscle, now demands attention; 
and the arrangement of this, as well as the lower part 
of the common carotid artery, is to be compared on 
the right and left sides of the body. But before pro- 
ceeding with this, the junction of the internal jugu- 
lar and subclavian veins to form the right or left in' 
nominate vein is to be seen to ; and the angle of junc- 
tion between the subclavian and internal jugular veins 
is to be carefully dissected in search, on the left side, for 
the thoracic duct which curves forwards and downwards 
to open at this point, and on the right side for the 
short and much smaller though corresponding struc- 
ture, the right thoracic duct. In the dissection of the 
left side arrangement ought to be made with the dis- 
sectors of the thorax to see the thoracic duct in its 
continuity. The vagus nerve is to be followed down ; 
and on the right side, after crossing the subclavian 
artery, it will be seen to give oW its recurrent laryngeal 
branch. On both sides the recurrent laryngeal nerve 
will be found passing up in the angle between the 
trachea and oesophagus. One or two branches of the 
sympathetic may pass in front of the right subclavian 
artery, and are to be preserved ; but they can be 
better followed at a later stage. Three branches of 
the subclavian artery appear prominently, one directed 
downwards, namely, the internal mam/maryy and the 
other two upwards, namely, the vertebral and the 
thyroid axis. In dissecting the vertebral artery, care 
must be taken not to injure the sympathetic nerve, 
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the third cervical ganglion of which lies close beside 
it, sending branches round it. The three branches of 
the thyroid axis, namely, the inferior thyroid, the 
tromsverse cervical^ and the suprascapular, have already 
been seen in their distribution ; their continuity will 
now be displayed ; and the ascending cervical branch 
of the inferior thyroid artery will be traced upwards 
in the line of contact of the scalenus anticus and the 
rectus capitis anticus major. To see the superior 
intercostal artery, the subclavian must be pulled a 
little forward, as the origin of this branch is on its 
posterior aspect, where it begins to be crossed by the 
scalenus anticus : it enters immediately into the 
chest; but before doing so, it is usually the source 
of the deep cervical, which passes back below the 
transverse process of the seventh cervical vertebra. 

9. The Face. — ^It is sometimes deemed desirable 
to devote one side of the face to the study of the 
muscles, and the other to the vessels and nerves. 
There is, however, no real difficulty in making a 
tolerably complete dissection of all the structures on 
both sides. 

To display the frontal region, a mesial incision 
may be made from the root of the nose to the vertex 
of the head. It will be convenient then to make 
another incision outwards from the middle line to the 
inner canthus of the eye, and carry it round by the 
margins of the eyelids. This will allow the very 
superficial orhicuh/ris paJpehrarum muscle to be dis- 
sected out ; and the tendo oculi at its inner part is to 
be studied, especially its relation to the nasal duct, 
which will be understood on comparing the dissection 
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witli a skull. The integument of tlie forehead, as 
far back as the ear, may then be reflected. Near the 
middle line will be found the supratrochlear hrsjich. of 
the ophthalmic nerve, and frontal branch of the 
ophthalmic artery ; and farther outwards, ascending 
from the supraorbital notch, the supraorbital branch 
of the same nerve and the corresponding branch of 
the ophthalmic artery. Extending upwards from 
under cover of the orbicularis palpebrarum is the 
frontalis muscle, or frontal belly of the occipito-frontaUs 
lost in aponeurosis extending over the cranium ; and 
its innermost fibres are prolonged downwards on the 
nose to form the pyramddalis nas% which differs from 
the frontalis in having its fixed attachment below. 
On reflecting the frontalis the corrugator superciUi 
will come into view attached to the inner end of the 
superciliary ridge and extending upwards and out- 
wards in an expanded form for a considerable distance 
in close connection with the deep surface of the 
frontalis. Farther out, on the temporal region, will 
be found the ramifications of the temporal artery with 
the branches of the auriculo-temporal division of the 
inferior maxillary nerve, and in front of this the 
uppermost branch of the facial nerve, emerging from 
underneath the parotid gland and directed towards 
the forehead and angle of the eyelids. Also at this 
time the attrahens and attollens aurem muscles, in 
front of and above the ear, are to be dissected, if not 
already seen with the dissection of the back of the 
scalp. 

If the incision above the ear be now prolonged 
downwards in front of it to join the dissection in the 



DISSECTION OF THE HEAD AND NECK. 97 

neck, tlie remaining integument of the face may be 
removed from behind forwards toward the middle 
line. The outline of the ^parotid gland prolonged a 
little over the jaw, with the duct (^Stenson^s) extend- 
ing forwards from it to enter the mouth, is to be 
brought into view ; also the little outlying portion of 
tbe gland termed socia jparotidis, and the transverse 
facial brancli of the temporal artery above the duct 
and the various remaining trunks of the facial nerve 
issuing from beneath the anterior border of the gland,' 
and diverging as they pass forward ; also the minute 
malar branch of the superior maxillary nerve emerg- 
ing from a foramen on the front of the malar bone. 

The continuation of the platysma myoides is to 
be followed over the jaw, and its posterior fibres may 
be traced to the angle of the mouth, forming the 
risorius muscle of Santorini. Two muscular slips, the 
zygoTwaticus major and minor ^ are next to be exhibited 
descending from the malar prominence to the angle 
of the mouth ; and internal to them, arising beneath 
the orbit and crossed by the facial artery is the 
levator projprius lahii sv/perioris, with the outer border 
of which the zygomaticus minor is usually connected. 
More internally, descending on the side of the nose 
is the levator communis lahii swperioris alceque nasi ; 
and on the ridge of the nose is the terminal twig of 
the TMwaZ branch of i\ie fifth nerve, emerging between 
the bone and cartilage ; while lower down is the very 
small depressor aire nasi, arising from the incisor fossa 
and inserted into the septum and back part of the 
ala of the nose. The course of the main trunks of 
the facial artery and vein is to be traced from their 
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appearance on the face in front of the masse fcer 
xnnscle to their termination in the omgular artery and 
vein internal to the orbit ; and the lateral na^al branch 
of the artery will also be seen. Two deeper mnscles 
and a nerve are now to be displayed, to a certain 
eztent nnder cover of the levator proprius labii 
Buperioris. The nerve, the infraorhital, emerges 
from the canal of the same name ; it is the terminal 
part of the second division of the fifth nerve, and 
sends large branches to the npper lip. The mnscles 
rise from the canine fossa, and are the levator a/nguU 
oris directed downwards and outwards, and th^ com- 
pressor naris widening as it extends inwards on the 
nose. The buccinator y the flat muscle which supports 
the mucous membrane of the mouth between the 
upper and lower jaws, is now to be cleaned so far as 
it is yet laid bare ; and the pad of fat between its back 
part and the masseter muscle is to be taken away ; 
and on the surface of the buccinator, when the facial 
artery is small, there may sometimes be found an 
enlarged huccal branch of the internal maxillary. 

Below the mouth the depressor anguli oris will be 
seen extending directly downwards ; and internal to 
it, slightly concealed by it, the fibres of the flat 
depressor lahii inferioris pass upwards and inwards, 
extending to the middle line. The remaining muscle 
of this region, the levator msnti, can be seen to most 
advantage by first everting the lower lip and remov- 
ing the mucous membrane from the upper border of 
the levatores menti of both sides where they arise fix)m 
the incisor foss8B of the lower jaw, and then making 
a mesial incision through the integument of the chin 
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"but leaving the lip undivided, when their fibres will 
he seen spreading downwards and inwards towards 
ihe surface. The depressor labii is to be divided, 
end beneath it there will be seen emerging from the 
mental foramen the mental branch of the inferior 
denial artery and nerve, the artery a branch of the 
internal maxillary, and the nerve a branch of the 
third division of the fifth. Beneath the depressor 
auguli oris and anastomosing with the mental artery 
is the inferior labial branch of the facial. 

The lips ought now to be everted as much as 
possible, and held in that position while the mucous 
membrane is dissected off so as to show the buccal 
glands like small lentils, and the deep surface of the 
orbicularis oris muscle. • Being the deepest of the 
muscles of the oral orifice, the orbicularis is best dis- 
sected in this manner, which displays also the attach- 
ment of some of its fibres to the upper and lower 
jaws, and the coronary branches of the facial artery 
completing a circle round the mouth. Lastly, the 
cartilages of the nose should be dissected, so as to 
display the form of the alar cartilages and their dis- 
tinctness from the triangular and septal cartilages. 

10. Temporal and Zygomatic Begion. — Let the 
branches of the facial nerve be traced back through 
the parotid gland, and the main trunk followed up 
to the stylo- mastoid foramen. The two little branches 
given off at that point and supplying the stylo-hyoid 
muscle and the posterior belly of the digastric should 
also be found. The parotid gland is then to be re- 
moved : its intimate connection with the terminal part 
of the external carotid, and the origins of the internal 
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maxillaiy and temporal arteries, will in doing this be 
noted, as well as its relations to muscles and to the 
part of the cervical fascia known as the stylo^max- 
illary L'gament which extends between the lower 
part of the styloid process and the angle of the jaw, 
with its lower edge the more superficial, and in cases 
of enlargement of the glands forms a septum between 
the parotid and submaxillary glands. 

The temporal fascia is now to be laid bare, and 
an incision is to be made along the upper border of 
the zygoma, so as to show that the temporal fascia 
is divided here into two layers with fat between 
them, among which lies the temporal branch of the 
superior maxilla/ry nerve. The fascia is then to be 
completely divided so as to lay bare the temporal 
muscle. The niasseter muscle is to be properly cleaned, 
and its artery and nerve may be found as they emerge 
from the sigmoid nofcch of the lower jaw and enter its 
upper and back part, where a portion of the deep divi- 
4sion of the muscle is left uncovered by the superficial. 

The zygomatic arch is to be divided with the 
bone-nippers, as far forwards and as far back as 
possible, namely, in front and behind the origin of 
the masseter, and the masseter is to be reflected 
downwards and separated from the greater part of 
the ramus of the jaw, so as to show the extent of its 
attachments. The surface of the temporal muscle is 
then to be examined. The handle of the scalpel is 
to be passed in closely beneath the attachment of the 
temporal muscle to the coronoid process, so as to make 
sure of separating from its deep surface the buccal 
branch of nerve ; and by means of two cuts with the 
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bone-nippers, one directed downwards from the sigr 
moid notch, and the other backwards from the lower 
part of the anterior border of the ramus, the coro- 
noid process and fore part of the ramus are to be 
detached. The temporal muscle can then be re- 
flected upwards, and what is known as the pterygoid 
space will be brought into view, and may be further 
exposed by clipping away all but the posterior border 
of the ramus of the jaw. 

On cleaning away the adipose tissue, the exter- 
nal pterygoid muscle will be found occupying the 
zygomatic fossa and directed back to the neck of 
the jaw ; and on its surface the internal maxillary 
artery lies in its course from the parotid region 
where it has been seen arising, till where it dips 
between the heads of the external pterygoid muscle 
into the pterygo-maxillary fossa. As it comes 
forward below the insertion of the muscle the 
artery gives off the middle mervmgeal branch up- 
wards and the inferior dental in a downward direc- 
tion, and rests on a strong membrane descending 
from the spinous process of the sphenoid bone to 
the sharp edge of the opening of the inferior dental 
canal, namely, the structure known as the internal 
lateral ligament of the tempore- maxillary articula- 
tion. Further forwards the artery gives off muscular 
branches, namely, the deefp temporal^ pterygoid^ and 
masseteric ; and these are to be exhibited. Also 
in this space are to be seen various branches of the 
inferior maxillary or third division of the fifth nerve ; 
three of these appear above the external pterygoid 
muscle, namely, the masseteric already ideniAfis^L., 
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and an anterior and posterior deep temporal to the 
temporal mnscle ; piercing tlie external pterygoid is 
the huccal nerve already alluded to, destined to supply 
the mncons membrane internal to the baccinator 
mnscle ; and appearing beneath the external ptery- 
goid are two lai*ger trunks, the anterior of which is 
the gustatory or lingual branch, while the posterior 
is the inferior denial, and is seen to enter the inferior 
dental canal, and, before doing so, to give off the 
mylO'hyoidhT&nchy the termination of which has been 
already seen. Subjacent to these trunks the internal 
pterygoid muscle is seen emerging from beneath the 
external pterygoid and passing downwards and 
backwards to the angle of the jaw. The course of 
the inferior dental canal may be laid open with the 
nippers, so as to display the nerves and arteries going 
to the teeth. 

The remaining part of the ramus of the jaw is now 
to be divided, and the temporo-maxillary articulation, 
is to be studied. This cannot be done perfectly ; 
for to study the whole anatomy and movements of 
this articulation it is necessary to devote the head of 
a young adult subject specially to the purpose. But 
the external lateral ligament and the capsule and 
interarticular cartilage can be seen, and also that the 
forward movement of the condyle in opening the 
mouth is a consequence of the mode of attachment of 
the external lateral ligament, and that the condyle 
takes the interarticular cartilage forwards with it. 
In disarticulating the joint, care is to be taken to keep 
the knife close to the capsule, so as not to injure the 
awriculo'terwporal nerve. The external pterygoid muscle 
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may then be reflected forwards, and its nerve may- 
be found, after which the muscle may be altogether 
removed. This allows the auriculo-temporal nerve 
to be traced out from its origin from the inferior 
maxillary trunk ; also the chorda-tyrrupani joining 
the gustatory nerve at an acute angle from behind, 
and the raiddle meningeal artery passing up to the 
foramen spinosum, and giving oflf the small metiingeal 
branch which enters by the foramen ovale. The 
pterygo-muxillary Ugamient separating the buccinator 
muscle from the superior constrictor should also be 
studied. 

11. The Sublingual Region.— The tip of the 
tongue should be laid hold of and pulled forwards ; 
and it may be found convenient to retain it in that 
position by means of a stitch attached to the nasal 
septum: if however this common, though unnecessary 
expedient be resorted to, the tongue should be replaced 
in its proper position as soon as the dissection has 
been made, that the natural relations of parts in the 
floor of the mouth may be understood. The anterior 
belly of the digastric muscle and the mylo-hyoid 
muscle are to be divided near their maxillary attach* 
ment; and the lower jaw is to be sawn through near 
the symphysis. The divided portion of the jaw is to 
be turned upwards, and the parts beneath dissected. 
In the fore part of the dissection will be seen the deep 
part of the submaxillary gland, with the duct of the 
gland (Wharton's duct) passing forwards to the 
lower part of the frasnum of the tongue. Close to 
this, adherent to the mucous membrane of the 
mouth, is the sublingual gland, about the size of o^^ 
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almond, with ducts too minute to be studied without 
making a special dissection (ducts of Rivini), some 
of them joining the submaxillary duct, and others 
opening independently ; and crossing the sub- 
maxillary duct is the gustatory nerve, whose distri- 
bution along the side of the tongue is to be followed ; 
and with the lower border of which, as it lies close 
to the submaxillary gland, is connected the minute 
submaxillary ganglion, giving branches to the gland. 
The branch passing from the nerve to this ganglion 
can be traced into continuity with the chorda tym- 
pani. Further, in the fore part of the dissection, 
resting on the mylo-hyoid is the genio-hyoid muscle, 
and resting on the genio-hyoid is the inferior border 
of the genio-glossus, the back part of whose lingual 
attachment is still hid by the hyo-glossus ; and crossing 
the lower part of the hyo-glossus, to enter the genio- 
glossus, is the hypoglossal nerve. Reaching the 
tongue from behind, and decussating with the upper 
attachment of the hyo-glossus, is the stylo-glossus 
muscle ; diverging from the stylo-glossus in a down- 
ward direction is the stylo-pharyngeus muscle; and 
curving forwards from under cover of that muscle 
is the glosso-jpharyngeal nerve. On dividing the 
hyo-glossus muscle, the lingual artery can be followed 
forwards, giving off the superior hyoid, the dorsal 
artery of the tongue, and the sublingual branch, and 
ending in the ranine artery to the tip of the tongue. 
In front of the place where the gustatory nerve 
descends into the sublingual region, the attachment 
of the superior constrictor of the pharynx to the jaw 
is seen. 
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12. Parts within the Cranium. — The head is to 
be well raised with blocks, so as to bring the interior 
of the base of the sknll conveniently into view. The 
place at which each cranial nerve pierces the dnra 
mater is to be noted, and also the attachments of the 
divided faJx cerebri and tentorium cerebelli, and 
the mesial process of dura mater beneath the tento- 
rium, called fahc cerehelU, The superior longitudinal 
sinus, along the upper border of the falx cerebri, 
already opened in part of its extent, is to be followed 
down to the level of the tentorium, where it ends in 
the torcular Herophili and divides into the two lateral 
sinuses. Along the inferior border of the falx cerebri 
is the inferior longitudinal sinus, which has more the 
character of a vein than of a sinus. On reaching the 
tentorium this sinus is joined by the veins of Galen, 
which were cut across in removing the brain ; and 
the blood from these two sources flows to the torcular 
along the straight sinus in the angle of union of the 
falx cerebri with the tentorium. In the falx cerebelli 
will be found the occipital sinus, also leading into the 
torcular Herophili. The lateral sinuses are to be laid 
open in their whole course down to the jugular foramen ; 
and there the commencement of the jugular vein is to 
be seen with the three parts of the eighth nerve inter- 
nal to it, and the inferior petrosal sinus running along 
the occipital border of the petrous bone and separating 
the glosso-pharyngeal nerve from the pneumo- gastric 
and spinal accessory as it falls into the jugular vein. 
Along the free border of the petrous bone the superior 
petrosal ainjiBis to be laid open ; and, between the two 
inferior petrosal sinuses, across the basilar process 
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of the occipital bone, is the transverse sinus. An 
incision is now to be carried from a position imme- 
diately outside the point of exit of the third nerve, 
backwards and then outwards, to that of the fifth, 
and is to be prolooged a little way forward and out- 
ward, and on raising the flap of dura mater so made, 
the cavernous sinus will be brought into view ; and 
by incisions round the opening where the infundi- 
bulum descended to the pituitary body, the circular 
sinus uniting the two cavernous sinuses will be laid 
open. The positions in the cavernous sinus of the thirds 
f(mrth, sixth, and ophthalmic division of the ^/it^ nerve 
and the internal carotid artery are to be observed ; and 
the dura mater should be dissected from the other 
two divisions of the fifth nerve, and the trunk of the 
nerve should be raised so as to get a complete view 
of the Oasserian ganglion and of the motor root of the 
nerve passing under the ganglion to join the third 
or inferior maxillary division ; but the artery should 
not be much interfered with, if the carotid and ca- 
vernous plexuses of the sympathetic are to be after- 
wards sought ; and, indeed, the best plan is to leave 
the sinus on one side uninjured for that dissection. 
The jpiimtary body may be removed from the sella 
turcica and examined. By stripping the dura mater 
from the bone, the trunk of the middle meningeal 
artery, after entering the skull, may be brought into 
view ; and in well injected subjects it may be possible 
to see the branch to the hiatus Fallopii, the small 
meningeal branch entering by the foramen ovale, 
the anterior meningeal artery entering by the side of 
the cribriform plate from the ethmoidal artery, the 
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posterior meningeal branch of the occipital artery, 
entering by the jugular foramen, and meningeal 
branches of the vertebral artery. 

13. The Orbit.— The frontal bone should be di- 
vided with the saw, either vertically or in a direction 
downwards and outwards, so as to open into the orbit 
near its inner side, immediately external to the fovea 
trochlearis. Another saw-cut should be made through 
the side of the skull, downwards and forwards, to 
the sphenoidal fissure ; the ascending process of the 
malar bone should be divided with the bone-nippers ; 
the piece of bone between the saw-cuts is then to be 
separated by a smart blow of the mallet and turned 
forwards or removed without injury to the facial 
structures on its surface ; and the unroofing of the 
orbit, back to the cavernous sinus, should be com- 
pleted by further use of the bone- nippers. The dura 
mater investing the contents of the orbit is then to 
be slit open, and the frontal branch of the ophthahnie 
nerve will be seen passing forwards and dividing into 
the swpra-trochlea/r and ewpra-orhital, which may be 
followed into continuity with the facial dissection. 
Also, passing forwards in the middle will be seen the 
levator palpehroe muscle going forwards to the carti- 
lage of the upper lid, and the superior rectus muscle 
of the eyeball immediately below it. A little internal 
to this is the superior ohlique muscle, which is to be 
followed forwards to its pulley at the fovea trochlearis 
of the frontal bone, and is to be traced thence to the 
eyeball. Near the back part of this muscle on its 
upper surface the fou/rth nerve will be seen entering 
it, and this is to be traced back into continuity with 
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the dissection in the cavemons sinus. Also, the 
frontal nerve is to be traced backwards, when it will 
be found, at the back of the orbit, to give off a 
smaller branch, the lachrymal^ which is to be traced 
to the lachrymal gland at the upper and outer part 
of the eye, and will be found to send branches for- 
wards to the outer half of the eyelids. 

A quantity of fat may now be removed most 
effectually and rapidly by moving the scalpel back- 
wards and forwards with its edge directed to one 
side, so as to push the fat with the flat of the blade 
and isolate it from the important structures lying 
more or less longitudinally. Crossing the cyptic nerve 
will be seen the ophthalrmc artery giving off the 
lach/rymal and swpra-orhital at the back of the orbit. 
As it crosses the optic nerve, it gives off a series 
of minute branches, the central artery of the retina 
and the cilia/ry arteries; farther forwards it sends 
ethmoidal branches into the anterior and posterior 
internal orbital foramina and branches to the muscles ; 
and in front it ends in palpebral, nasal, and frontal 
branches. The external rectus muscle is to be 
thoroughly exposed so as to show its two heads of 
origin ; and between these are to be found the other 
nervous trunks entering the orbit, namely, in series 
from above downwards, the wpper division of the 
third nerve, the nasal branch of the ophthalmic, the 
lower division of the third, and the sixth nerve. On 
the outer side of the optic nerve the lenticular ganglion 
is to be found with its long root from the nasal nerve, 
as well as a branch from the sympathetic entering 
it from behind, and its short root from the inferior 
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division of the third nerve coming np from below, 
while its branches of distribution extend forwards 
and pierce the sclerotic. The nasal nerve is to be 
traced forwards to the anterior internal orbital fora- 
men by which it leaves the orbit, and the m/ra- 
trochlear branch which it gives off in its conrse is to 
be followed forward to the lower eyelid and side of 
the nose. The third nerve is also to be traced, its 
upper division to the upper rectus muscle and the 
levator palpebrsB, its lower division to the inferior 
and inner recti and inferior oblique; and the sixth 
nerve is to be followed into the external rectus muscle. 
The inferior ohlique muscle is best brought into view 
by dividing the conjunctiva below the eyeball, and 
seeking for the muscle at its origin at the inner 
part of the orbit, near its margin. 

There remain still for examination the lachrymal 
apparatus, the inner surface of the eyelids, and the 
tensor tarsi muscle. The carunculce, plica semilunaris, 
and jpuncta lachrymalia should be looked at in the 
living subject ; and, after that, bristles may be passed 
into the pnncta on the dead subject, and an effort 
made to follow the canaliculi. The levator palpebrse 
muscle is then to be divided, and the orbicularis pal- 
pebrarum and the eyelids should be raised from their 
connections above, below, and on the outside, and 
turned over towards the nose. By this means the 
tarsal conjunctiva, with the outlines of the Meihomiam, 
glands and subjacent tarsal cartilages visible through 
it, is brought into view, and the deep surface of the 
inner part of the orbicularis muscle can be dissectel 
so as to display the fibres behind the tendo oculi and 
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the extension over the lachrymal sac constitnting the 
tensor tarsi. The lachrymal sac may be laid open and 
the entrance of the canalicnli into it exhibited ; and 
a probe may be passed down to test the direction and 
width of the nasal duct; or the catheterisation of 
the duct from the nose may be practised according 
to the surgical rules ; but on one side the duct should 
be left uninjured for future examination. 

14. Deep Dissections of Nerves and the internal 
Ear. — The contents of the orbit having been removed, 
the foramen rotundum and infra-orbital canal are to 
be carefully laid open with the bone-nippers, to ex- 
hibit the superior maxillary nerve and its branches. 
Opposite the spheno-maxillary fossa this nerve gives 
off the temporo-malar branch and sends down two 
camrmmicating branches to MeckeVs ganglion ; im- 
mediately in front of these the two posterior dental 
branches will be found descending on tlie tuberosity 
of the upper jawbone, while in the fore part of the 
infra-orbital canal is given off the anterior dental 
branch. The outer part of the orbital floor may 
now be removed entirely, and the tuberosity of the 
superior maxillary fossa may be nipped away with 
the bone-nippers till the anterior wall of the spheno- 
maxillary fossa is removed. There will then be ob- 
tained a view of the spheno-maxillary or MecheVs 
ganglion^ with the nasal and naso-palatine branches 
passing through the spheno-palatine foramen, the 
three palatine branches, one of them much larger 
than the others, extending downwards, and the 
Vidian nerve, with the minute branch termed pha- 
ryngealy passing backwards. Also the internal 
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maxillary artery, ending in posterior dental, i/nfra^orhi- 
ialy palatal, Vidian, and nasal branches, will be seen. 

The side of the skull should now be removed 
down to the level of the petrous bone, the portion 
of the sphenoid bone external to the foramen ovale 
may be taken away, and the Vidian canal may be 
laid open, so as to follow the Vidian nerve into the 
great superficial petrosal, Bj breaking open the fora- 
men ovale, the inferior maxillary can be laid bare 
from its origin ; its branch to the internal pterygoid 
will be seen to reach tbat muscle from behind, and 
at the upper part of that branch on the deep side of 
the parent trunk will be found tbe otic ganglion, con- 
nected also with, the auriculo-temporal. nerve. In 
this dissection the Eustachia/n tube is within view, 
and can be still more fully displayed in that part of 
its cartilaginous extent which is close to the base of 
the skull, by removing the thin lamina of the great 
wing of the sphenoid bone internal to the foramen 
ovale. The branches of the otic ganglion can then 
be seen, one backwards to the tensor tympani, which 
is a small muscle lying along the Eustachian tube, 
and the other downwards to the tensor or cir&umflexus 
palati, which muscle is seen arising in part from the 
downward-curving outer border of the cartilage of 
the tube. On one side, however, it is well to refrain 
from this dissection, in order that at a later period 
the ganglion may be seen from the deep aspect. 

Proceeding now to the dissection of the ear, the 
pinna may be first dissected by removal of the integu- 
ment, so as to show the cartilage and muscles. On 
the foremost part of the helix is its greater muscle, 
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and below this, at its extremity, dipping into tlie 
concha, is its smaller muscle. On the outside of the 
tragus and antitragus are the two muscles which ta»ke 
name from those eminences: while on the back of 
the pinna are two small muscles, one, the transverse, 
stretching across the groove corresponding to the 
antihelix, and the other, the oblique, across the groove 
corresponding to the lower of the two parts into 
which the antihelix divides above. The pointed in- 
ferior extremity of the helix, the absence of cartilage 
from the lobule, and the manner in which the car- 
tilage is folded round so as to form the outer part 
of the external auditory canal, also the fissures of 
Santormi, are all to be exhibited. 

The wall of the cranium being now sawn down 
to the level of the petrous part of the temporal bone, 
the osseous part of the auditory canal is to be laid 
open with the nippers, care being taken not to injure 
the memhrana tympani; the course of the tensor 
tympani muscle is also to be followed backwards, 
and the tympanic cavity gently unroofed. With a 
little nicety, the deep part of the Grlasserian fissure 
can also be opened, so as to expose in its continuity 
the chorda tympani, and show the attachment of the 
processus gracilis of the malleus. The action of the 
tensor tympani muscle can now be studied, and the 
arrangement of the malleus, incus, and stapes ; also 
the tendon of the stapedius muscle will be seen pass- 
ing forwards through the perforation of the pyramid 
to the neck of the stapes. 

When the tympanum has been studied, the general 
arrangement of the labyrinth should be examined. A 
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full view of tLis parfc can only be obtained in speci- 
mens specially prepared ; but with a few judicious 
applications of the bone-nippers, beginning by lay- 
ing open the internal auditory meatus from above 
and extending the unroofing process forwards and 
backwards, the cochlea may be seen to lie with 
its base at the forepart of the cribriform plate, its 
cavity coiled in two circles and a half round the 
modiolus or central pillar from which the Icmiina 
spiralis projects into it ; and the cavity of the vestibule 
will be opened into, opposite the hinder part of the 
cribriform plate, while the semi-circular canals can be 
seen in section, the superior canal crossing the axis of 
the pars petrosa vertically, the posterior lying close to 
its posterior sur&ce, and the external placed horizon- 
tally. In making this dissection the first care should 
be to follow the portio dmra of the seventh nerve to 
the place where it turns downwards, and to show . 
the great superficial petrosal nerve joining it ; and in 
doing this the cochlea and vestibule will be more or 
less fully exposed. The fenestra ovalis and fenestra 
rotvmda should be looked at from the vestibular side, 
and the mode noted in which the stapes is pressed 
inwards at the former when the handle of the malleus 
is pulled in. Afterwards, the descending parb of 
the aqu8Bductu8 Fallopii may be laid open, and at 
the same time the muscular belly of the stapedius 
muscle, which lies close to the facial nerve, may be 
exposed, as also the origin of the chorda tympani 
from the facial nerve. 

The styloid process should now be nipped across, 
and together with the muscles attached to it should 

I 
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be turned forwards ; the upper parts of the glosso' 
^pharyngeal, vagus and sjpvnal accessory nerves shpuld 
be dissected out, and the pharyngeal branch of the 
vagus should be traced from its origin to its destina- 
tion. The remaining portion of the temporal bone 
bounding the jugular fossa should be separated and 
carefully raised, and in doing this it is possible to find 
the auricular branch of the vagus (Arnold's) entering 
the bone ; and the tympanic branch of the glosso- 
pharyngeal nerve (Jacohson*s) may possibly be seen 
entering the spiculum between the jugular fossa and 
carotid canal. The carotid canal should be fully laid 
open, so as to enable the part of the bone external 
to it to be everted and expose completely in the 
foramen lacerum posticum the passage of the eighth 
nerve out of the cranium, and the connections of its 
parts ; also the petrous and jugular ganglia of the 
glossO'pharyngeal nerve, and the ganglia of the root 
and tru^Jc of the vagus. 

The uppermost ganglion of the sympathetic can 
now also be dissected out. Its connections upwards 
should be traced along the internal carotid artery 
into the carotid and cavernous plexus, also its com- 
mwifhications with the four upper cervical nerves, and 
its cardiac branch. Tracing the sympathetic cord 
downwards, its middle and lower cervical ganglia in the 
lower part of the neck and their connection respec- 
tively with the fifth and sixth and with the seventh 
and eighth spinal nerves are to be shown, as also 
their cardiac branches. 

15. Pharynx, Larynx, Tongue, and Nares.— The 
main trunks of the blood-vessels having been re- 
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moyed, the tracliea and oesopliagns are to be divided 
a,t the root of the neck, and the pharynx is to be 
raised from the prevertebral muscles and followed 
up to the base of the skull. An occipital ligament of 
the pharynx ^nll be seen running back to the tubercle 
on the basilar process of the occipital bone, and is to 
be severed. By means of the chisel and mallet the 
skull is to be divided so as to separate the part to 
which the pharynx is attached from the hinder part ; 
and if on one side the petrous part of the temporal 
bone still remains, the section should be made to pass 
behind it. 

The pharynx should now be distended with tow. 
The glosso-jpharyngeal nerve, the pharyngeal branch of 
the vagus and the superior and recurrent laryngeal 
nerves, together with the laryngeal and ascefiiding pha- 
ryngeal arteries, and palatal and tonsillar branches 
of the facial, should be followed as far as practicable, 
a,nd the superior^ middle^ and inferior constrictor 
muscles of the pharynx, with the longitudinal and 
circular fibres of the oesophagus, should be displayed. 
In connection with the superior constrictor the part 
of the pharynx above its superior border is to be 
noted, and also the pterygo-maxillary ligament 
separating this muscle from the buccinator. The 
middle constrictor will be seen to overlap the upper, 
and to be in turn overlapped by the inferior. The rela- 
tions of the upper border of the superior constrictor 
to the levator and tensor palati, and of the middle con- 
strictor to the stylo-pharyngeus, are to be shown. 

After the dissection of the outside of the pharynx 
has been completed, the interior is to be brought 

i2 
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into view by an incision extending down the middle,, 
and another carried transversely close to the sknU. 
The posterior nares, the pillars of the &uces, with the* 
tonsils between them, the glottis, the oesophagns, and 
the Eustachian tubes opening above the soft palate,, 
are to be studied. The muscles of the sofb palate 
are then to be dissected. First, the view of the levator 
and tensor pcdati should be completed. The relation of 
the levator to the membranous floor of the Eusta- 
chian tube will be seen, and the student can judge 
for himself if there be any possibility that the ex- 
tremity of that tube can be open, as is often alleged, 
when the muscle is swollen by contraction. Also the 
course of the tendon of the tensor or circumflexus palaii 
round the hamular process, and its insertion in part 
into the hard palate should be seen. From the ex* 
tremity of the cartilage of the Eustachian tube the 
few fibres termed salpingo-jpharyngeus will be seen to 
descend when present, and running down the uvula 
the pair of muscles named azygos. If the palate and 
tongue be now pulled in opposite directions, and the 
wall of the pharynx kept on the stretch with pins, the 
parts will be in the position most favourable for the 
display of the two muscles on each side descending 
from the palate, namely, the palato-glossris in front of 
the tonsil, and the jpalato-pharyngeus spreading out 
behind to the middle line of the pharynx. 

The larynx and tongue are now to be separated 
from the parts above, and on the surface of the tongue 
the three kinds of papiUcB, namely, filiform^ fungir^ 
form^ and eirGumvallatey are to be studied, especially 
the V-shaped arrangement of the circumvallate. 
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The extrinsic muscles of the tongue should be dis- 
:sected up as far as possible, and the intrinsic muscles 
then examined. Between the genio-glossus and hyo- 
glossus will be found the longitudinal muscle, the 
inferior lingualis^ and by removal of the mucous 
membrane of the dorsum, the superior lingualis. 
'The vertical and transverse sets of muscular fibres, as 
well as the terminal arrangement of the fibres of the 
genio-glossus, are best exhibited by thin transverse 
sections held up against the light. 

The aperture of the glottis, the arrangement of 
the epiglottis, and, so far as can be seen without 
dissection, the vocal cords having been seen, the 
mucous membrane is to be removed from the back 
of the larynx, and the superior and inferior laryngeal 
nerves should be dissected out, so as to exhibit the 
muscular branches of the latter and the communi- 
<5ation of the two nerves under cover of the thyroid 
cartilage. On the back of the cricoid cartilage will 
be seen the two posterior crico-arytenoid muscles ; above 
them, on the arytenoid cartilages, the transverse 
fibres of the arytenoideus ; and, on its surface, the 
decussate oblique bands of the aryteno-epiglottidei 
muscles. On further removing the mucous mem- 
brane the cornicula laryngis (cartilages of Santorini) 
will be seen surmounting the arytenoid cartilages, 
and the cuneiform cartilages of Wrisberg producing 
a swelling in the epiglottidean fold in front of them. 
The form of the cartilages of the larynx is to be 
studied, and the crico-arytenoid and crico-thyroid 
articulations and the movements which they permit. 
The thyro-hyoid membrane and lateral ligamenta 
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are also to be examined, and the hyoid bone and 
remains of the tongue may then be removed. The 
epiglottis may be dissected out so as to show its form 
and connections at the base. 

To see the remaining muscles of the larynx, the- 
greater part of one-half of the thyroid cartilage- 
may be removed by a vertical incision near the middle 
line, carried down to about a line from the lower 
border, and another directed backwards from this, 
when the upper attachment of the crico-thyroid muscle 
will be seen more fully. The fibres of the lateral 
crico-arytenoid muscle will be observed converging to 
the outer angle of the arytenoid cartilage, and, above 
it, passing backwards to the base of the same car- 
tilage, the thyro-arytenoid muscle occupying the fold in 
which the vocal cord is situated. If now the mucous 
membrane above the true vocal cord on the side so 
far dissected be removed, a good view of the folds of 
the true and false vocal cords of the opposite side, 
and the ventricle between them will be obtained; with 
the saccule extending from the forepart of the ven- 
tricle. The movements of the thyroid and arytenoid 
cartilages on the cricoid cartilage, their influence 
on the position and tension of the vocal cords, and 
the muscles by which they are effected ought to be 
carefully studied. 

The nasal f osssb are now to be examined ; and for 
this purpose the cribriform plate and the portions of 
the frontal and sphenoid bones in front and behind 
it should be sawn close to the middle line on the 
side least dissected; the saw should then be with- 
drawn, and the palate should be sawn through on 
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the same side fix)m below. The septnm of the nose 
should be denuded of its macons membrane and the 
naso-jpalatine nerve should be looked for in its course 
from Meckel's ganglion to the anterior palatine fora- 
men ; and in a favourable specimen it, as well as the 
accompanying branch of the internal maxillary artery, 
may be traced to the palate, and the communication 
of the nerves of opposite sides called ganglion of 
Gotunnius may be shown. The three meatus of the 
nose are to be next examined. The relations of the 
upper meatus to the ethmoidal cells and sphenoidal 
sinus, the opening of the maxillary antrum into the 
middle meatus, and the communication of that 
meatus with the frontal sinus through the infundi- 
bulum in its forepart should be looked at ; also the 
direction, in the inferior meatus, which a probe or 
canula must take to reach the nasal duct and the 
Eustachian tube. The inferior turbinated bone should 
then be in part removed to exhibit the character 
of the orifice of the nasal duct. 

If the parts be in good condition an additional 
dissection of the otic ganglion from the deep aspect 
may now be made. The pterygo-maxillary fossa 
should then be opened into by removal of the ascend- 
ing plate of the palate-bone piecemeal with the aid 
of bone-nippers and scissors; and the descending 
branches of MeckeVs ganglion should be followed to 
their distribution in the palate. The large palatine 
branch will be found descending with the superior or 
descending palatine artery, a branch of the internal 
maxillary artery; while t/he«maZZ or posterior palatine 
nerve and the external palatine occupy the small 
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canals of the same names. A dissection maj now be 
made, as before directed, of the remaining ear. 
16. Vertebral Knseles and ArtJcnlationi — ^It 

remains for the dissector to examine the mnsdes at- 
tached to the vertebrsB. The sealeni mnscles stfll 
remain nninjored : the anterior has been abeady 
seen ; and, of the fibres behind the position of the 
subclavian artery, those attached to the first rib con- 
stitute the middle^ and those proceeding to the second 
the posterior scalenus. Nearer the middle line, in 
front of the vertebrae, is the rectus capitis anticus 
major ascending to the skull ; and under cover of it 
the recttLs capitis anticus minora while between the 
recti and sealeni and the middle line is the longus 
coin muscle. Ascending from the transverse process 
of the atlas is the rectus capitis lateralis. 

If the muscles behind the vertebrae have not yet 
been dissected, they ought to be examined now ac- 
cording to the directions already given (p. 72). 

The vertebral muscles are to be cleared away, and 
the movements permitted between the cervical ver- 
tebrae examined : also the upper end of the anterior 
common ligament will be seen. The laminae are then 
to be cut across, if this has not been previously done 
for the examination of the spinal cord ; and it will 
bo noticed that the ligamenta suhfiava between the 
lower vertebrae are replaced between the occipital 
bone, atlas and axis by white fibrous tissue. Within 
the spinal canal the upper part of the posterior com- 
mon ligament is seen, and connected with it the flat 
band from the body of the axis to the occipital bone. 
When this has been reflected, the transverse ligament 
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of the atlas, with, the upper and lower appendage 
which give it a cruciate form, will be seen ; and also 
^he lateral odontoid or chech ligaments passing out- 
wards to the occipital bone from the odontoid process 
of the axis, and between them the delicate middle 
odontoid ligament. The character of the movements 
of the articular surfaces of the atlas, axis, and occi- 
pital bone is then to be noticed, as well as the bursa 
behind and in front of the odontoid process; and the 
movements permitted by the articulations of the six 
lower cervical vertebrsB should also be studied. If 
the parts be in a state of particularly good preserva- 
tion, a vertical transverse section may be made 
through some of the vertebrae to exhibit the joints 
•of Luschka at the sides of the intervertebral discs. 

17. The Eyeball. — This' organ cannot be dis- 
«ected on the subject used for dissection of the rest 
of the head. A pair of ox eyes may with advantage 
be used for a first dissection ; and the earliest oppor- 
tunity should be taken for a repetition on a perfectly 
fresh human eye. The eye of an infant is perfectly 
suitable. If a weak solution of bichromate of potash 
be used, such as may be obtained by shaking a 
crystal for a moment in water till it gives it a straw 
oolour, and an aperture be made in the sclerotic to 
admit the solution into the interior, the dissection 
will be facilitated, and the specimen may be preserved 
for any length of time without loss of transparency 
of the vitreous humour. The solution may be changed 
for spirit without further opacity taking place than 
iserves to exhibit the hyaloid membrane; but the 
outer layers of the lens are rendered opaque. In this 
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way I Lave prepared specimens which have remained 
withont deterioration for many years. 

A preliminary view may be obtained by making a 
transverse vertical section of one eye, which may be 
done by piercing through the sclerotic and other 
tunics half-way back, and dividing them round about 
with the scissors. In the posterior part will be seen 
the sclerotic tinted on its deep surface with brown 
connective tissue, the merribranou fusca ; inside thiSy 
the choroid coat much more loaded with pigment in 
the ox than in the human subject ; internally, the 
retina ; and between retina and choroid the pigmented 
hexagonal epithelium,* which, in a bichromate of 
potash preparation, will often separate in scaly patches 
like tinder. The retina is seen to be firmly attached 
at the optic pore, and from this the retinal artery 
branches out. In the human eye the yellow spot of 
Sommering (macula hited) is seen in the axis of the 
eye, its yellow colour contrasting with the delicate 
pink of the rest of the retina ; in the ox eye there i» 
no such spot, and the optic pore is further removed 
from the axis. In the ox eye a portion of the choroid 
presents a bright glistening appearance from the 

* Without doubting the microscopic phenomena which led Max 
Schultze to count this epithelium as part of the retina, I still 
consider that it has a greater claim to be called the epithelium 
of the choroid, and venture to think that there is conclusive 
proof of this view in the mode of development ; the structure 
in question and the bacillary layer of the retina being different 
parts of one epithelium, lining opposed surfaces of the primary 
optic vesicle. Their true morphology is determined by their 
original continuity, not by their subsequent contiguity and ad- 
hesion. 
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presence of a stractore named tapetum, and opposite 
this tlie hexagonal epithelium is destitute of pig- 
ment ; but in the human eye there is no tapetum. 

In the anterior half of the divided eyeball is seen 
the anterior margin of the retina, smooth in the ox^ 
but dentated in the human subject and named ora 
serrata. In the axis of the eye, thix>ugh the vitreous 
humour, is seen the crystalline lens with the aperture 
of the pupil in front of it, and outside of this the vri» 
and the radiating structures named dliary processes. 
The crystalline lens and vitreous humour may be al- 
lowed to drop away from their connections ; or their 
separation may be assisted with the handle of the 
scalpel. The ciliary processes and back of the iris 
may then be washed so as to remove from them the 
dense pigment adhering to them ; the sclerotic and 
cornea may be everted, and the connection of the 
tunica media (of which the choroid is the posterior 
and the iris the anterior portion) with the sclerotic 
may be examined. Between the sclerotic and cho- 
roid will be found the divided ciliary nerves derived 
from the lenticular ganglion. Let the connection of 
the iris and choroid with the sclerotic be gently 
broken up with the handle of the scalpel, so as to 
detach them from the outer coat of the eye, and at 
the place of connection there will be seen a white ring 
between choroid and iris, the ciliary muscle, and in 
front of this a canal opened into, the circular sirms^ 
in front of which is a very delicate torn edge, the 
ligamentum pectinatv/m. The iris in the ox differs from 
that of the human subject in having a horizontally 
elongated pupil, and in the circular muscular fibres. 



124 DISSECTION OF THE HEAD AND NECK. 

ronnd tlie pupil being mucli more distinctly separated 
from the radiating fibres at the circumference. Sec- 
tions should be made to show the passage of the 
sclerotic into the cornea^ and the lamination of the 
cornea. The laminro are considerably separated when 
bichromate of potash is used. 

Turning now to the lens and forepart of the 
vitreous humour, there is seen a series of plications, 
zonule of Zinn, corresponding with the ciliary pro- 
cesses ; and if a blow-pipe or nozzle of a syringe be 
introduced beneath these plications, close to the lens, 
and air or colouring matter introduced, a demonstra- 
tion will be had of the crnial of Petit, bounded in 
front by the sicsjpensory ligament. If a slight score 
be then made on the front of the lens, its capsule 
will be ruptured, the crystalline lens will fall out, 
and both lens and capsule may be fully examined. 

While one eyeball is examined in the easy way 
now described, on the other the tunics may be re- 
moved in series. For this purpose the first incision 
into the sclerotic should be made well forward where 
it is thinnest ; and in carrying the cut made with the 
scissors round about, care must be taken not to in- 
jure the choroid ; and the ciliary nerves also may be 
preserved. A cut may then be made back to the 
optic nerve; the sclerotic may be everted; and then 
it may be cut away close to the optic nerve. The 
forepart of the sclerotic, with the cornea, may then 
be detached as in the former dissection, if the dis- 
sector chooses. The choroid is next to be removed. 
It can be torn away easily in shreds, the tears taking 
a direction from before backwards determined by 
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the course of the arterioles whicli constitute an im- 
portant part of its structure. A view will thus be 
obtained of the retina in its position on the surface of 
the vitreous humour ; and on removing the retina^ 
the vitreous humour, the lens and the transparent 
membranes will be obtained intact. 
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1. The Farietes. — Before the fifth day after the 
subject has been placed on the back, the npper Kmbs 
should be removed by the dissectors of those parts, 
and then the dissection of the thorax may be com- 
menced. 

The external intercostal muscles should be dis- 
played in as great a part of their extent as possible ; 
and they should be dissected away from some of the 
intercostal spaces, so as to show the direction of the 
internal intercostal muscles beneath them. Also the 
intercostal nerves of the upper six spaces may be shown 
between the muscles, and with them the intercostal 
arteries, each with its collateral branch running along 
theupperborderofthe rib below; and the anastomoses 
of these arteries with the internal mammary should be 
made out. On the left side the course of the internal 
mammary artery may be exhibited by the removal of 
the second and four succeeding costal cartilages; 
then, in order to exhibit the relations of the peri- 
cardium and pleural cavities to the thoracic walls, 
the corresponding costal cartilages of the other side 
may be divided close to the ribs, and the ribs on both 
sides whose cartilages have been divided may be re- 
moved, together with the subjacent pleura, back as 
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far as can be conveniently reached in the position of 
the body, the sternum meanwhile remaining intact. 
The anterior border of each pleural sac can now be 
observed, the right lying close to the middle line 
below, or crossing it, and the left receding from the 
middle line, also the extent of the interval between 
the borders of the two sacs, which is known as the 
anterior mediastinum, and is in its lower part widened 
out and inclined to the left. The Inngs should also 
be inflated from the windpipe, so as to give an idea 
of the extent to which they descend between the ribs 
-and diaphragm in inspiration. After this, the ster- 
num is to be sawn across through the manubrium and 
removed, and on the side on which the cartilages are 
left a view will be obtained of the triangularis sterni 
muscle and internal mammary artery from the deep 
aspect ; and also the articulations of the costal carti-- 
lages and sternum may be examined. Two or three 
more of the ribs may be taken out of the way by 
separating them from their costal cartilages, and 
nipping them across in a line with those above 
them. 

2. The Pleura and Farts adjacent. — The lungs are 
to be raised, and any fluid or other impurities sponged 
away from the pleural cavities. If the parietal and 
pulmonary layers of the pleura be anywhere adherent^ 
the adhesions are to be broken down with the fingers ; 
and it is important to' observe that excepting only 
the reflections of the pleural membrane and the lung 
itself, no part of the dissection need be seriously de- 
fective on account of any amount of pleuritic ad- 
hesion or phthisical alterations ; for, if only healthy 
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chests were made nse of in the dissecting-room, the- 
student would be badly supplied with material. 
The reflections of the pleural sac from the pariete& 
to the lungs and over the pericardium are to be ob- 
served, and beneath the root of the lung the fold 
termed Ugamentum latimi pulmonis. 

The lungs are then to be carefully examined, both 
in the inflated and the collapsed condition. The divi- 
sion of the right lung into three lobes, and the left 
into two, will be noted, as well as the form and position 
of the lobes ; also the other points in which the lunga 
differ by reason of the unsymmetrical position of the 
heart and spleen, viz., height, breadth, and form ©r 
anterior border. 

Passing down on each side in front of the root of 
the lung will be found the phrenic nerve, a brancb 
mainly of the fourth, receiving also a fasciculus from 
the fifth cervical trunk, and accompanying it the 
comes nervi phrenic% a small branch of the internal 
mammary artery; and on following the nerve up- 
wards, it will be seen quite at the upper part of 
the chest to cross the trunk of that artery. 

In the upper part of the anterior mediastinum 
there is often found a mass of brownish coloured 
fat, the remains of the thymus gland ; and on removal 
of this, the left innominate vein will come into view 
crossing the branches of the aortic arch and uniting 
with the right innominate vein to form the vena cava 
superior. These veins should be dissected out, to- 
gether with the branches joining them, viz., the tn- 
ferior thyroids, internal mamm^ries, and superior inter^ 
costals ; and also, joining the vena cava superior abovcr 
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the root of the right lung, the great vena azygos. 
The transverse part of the arch of the aorta is now 
also seen, with the irmommate, left common carotid 
And left subclavian arteries coming off from it ; and 
on lifting np and turning aside the left long, the 
•continuation of the arch into the descending aorta 
can be observed. Crossing the arch of the aorta 
between the origins of the left common carotid and 
left subclavian artery, is the left pneumogastric nerve, 
and internal to it the cardiac branch given off by the 
left pneumogastric in the lower part of the neck, 
and sometimes that from the first cervical ganglion. 
The origin of the recurrent laryngeal branch of the 
left pneumogastric turning round the arch of the 
aorta is to be dissected out, as also the cardiac 
branches given off from the recurrent laryngeal ; and 
immediately internal to this nerve will be found a 
tough fibrous structure connected with the concavity 
of the aortic arch, which is the ductus arteriosus. 

The main trunk of the left pneumogastric 
nerve is to be followed downwards, and its branches 
to the front of the root of the left lung (jomterior 
pulmonary plexus) are to be traced ; and the lung is 
then to be thrown forward and kept in that position 
with a string if necessary, while the course of the 
pneumogastric is dissected further, and the branches 
going to the back of the root of the lung, together 
with the filaments joining them from the thoracic 
ganglia of the sympathetic nerve to form the jpos- 
terior pulmonary plexus, are to be brought into view. 
Pursuing the dissection in a forward direction, the 
constituents of the root of the lung are to be made 

K 
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plain ; namely, from above downwards, left jpuhnonarif 
artery^ left bronchus and left pul/mona/ry veins, and 
along with these the left bronchial arteries given oflT 
from the aorta, and left bronchial vein opening usn- 
ally into the superior intercostal. Then, continuing- 
the dissection backwards, the pleura is to be stripped 
from the aorta and from the back part of the tho- 
racic wall, and the sympathetic ganglionic chain lying- 
on the necks of the ribs is to be dissected out, to- 
gether with the great splanchnic nerve arising by 
separate origins from different ganglia from about 
the fifth to about the ninth. The condition of the 
dissection of the abdomen will probably not allow^ 
these nerves to be displayed in the lower part hid 
by the convexity of the diaphragm, till a later period. 
The courses of the sympathetic branches to the 
lung are to be exhibited from the ganglia ; and the 
double connection of each ganglion with the corre- 
sponding spinal nerves should also be shown. The 
fat and connective tissue should be cleared away 
from the back part of the intercostal spaces, so as to 
show the intercostal nerves and arteries lying on the 
external intercostal muscles, and the posterior mar- 
gins of the internal intercostals at SQme distance from 
the vertebrsB. Also the arrangement of th e intercostal 
veins is to be preserved, the lower veins followed into 
the left vena azygos, and those of the upper spaces 
followed so as to show whether they pour their blood 
into the vena azygos or left innominate vein, or 
both, as the case may be. The lung may then be 
replaced in its position. 

The right lung is next to be turned forwards, and 
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the rigM pneumogastric nerve, lying outside the su- 
perior vena cava, is to be followed downwards ; its 
cardiac and anterior pulmonary branches are to be 
made out, as on the left side, and so also the jpos' 
terior pulmonary plexus, the sympatJieUc chain, and 
the great splanchnic nerve are in like manner to be 
dissected. The great vena azygos will be seen curving 
forwards above the root of the lung to open into the 
superior vena cava ; and when the root of the lung 
is dissected, the points in which it differs from that 
of the left lung are to be observed; namely, the 
bronchus entering at a higher level than the artery, 
the bronchial vein opening into the vena azygos, and 
the usually single bronchial artery arising sometimes 
from an intercostal vessel. Lying in loose tissue 
internal to the vena azygos will be found a slender 
white tube, the thoracic duct, sometimes double in 
part of its course ; and internal to this is the oesophagus. 
With a little care, the thoracic duct may be even 
now traced up as it crosses the middle hue in the 
upper part of the chest, behind the oesophagus and 
arch of the aorta, ascending behind the left pleura to 
end in the neck, at the angle of junction of the lefb 
internal jugular and subclavian veins. The arrange- 
ment of the intercostal veins entering the great vena 
azygos is to be exhibited, and also the left vena 
azygos opening into the great azygos vein on its inner 
side about halfway down the ihorax. The lung is 
then to be returned into its position. 

3. The Ferioardium and Heart. — The extent and 
relations of the fibrous layer of the pericardium 
having been examined from the exterior, the sac is 

K 2 
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to be opened into by an incision in its whole length, 
crossed by one dividing it transversely close to the 
diaphragm. The reflections of the serons layer are 
then to be examined. The positions of parts are 
to be observed; namely, the ajpex of the heart 
directed forwards, downwards, and to the left ; the 
auri'CulO'Ventriculo/r sulcus lying obliquely, with the 
right side lower than the left ; the anterior and jpos- 
terior interventricular sulcus marking the relative 
positions of the right and left ventricle, the right 
ventricle being placed below and in front of the left ; 
the two auricular appendices, one on each side of the 
two arterial trunks ; the pulmonary artery springing 
from the right ventricle, the aorta appearing on its 
right side, and the sulcus between them in the 
middle line ; lastly, the positions of the veins ; the 
superior and inferior venoj cava entering the right 
auricle from above and below, and, at the upper and 
back part of the pericardial cavity, the puhnonary 
veins entering the left auricle from each side. 

The pericardium may now be dissected away 
from the arch of the aorta, care being taken of the 
cardiac nerves, and the arch is to be studied in 
detail. In like manner the pulmonary artery, and 
then the systemic and pulmonary veins successively, 
are to be exhibited and examined. The right and 
left coronary arteries are then to be dissected, the 
right one arising from the right sinus of Valsalva^ 
and sending a branch along the posterior inter- 
ventricular sulcus, the lefb arising from the anterior 
sinus of Valsalva, and giving off at its commence- 
ment a branch which descends in the anterior inter- 
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ventricular sulcus. In close connection with tHese 
arteries will be found tlie coronary jpleoms, in whicli 
tlie cardiac nerves ramify before tbey descend on tbe 
surface of the ventricles. Also, in tbe auriculo- 
ventricular sulcus is the coronary vein, wbicli may be 
slit up in the part of its course beneath the left 
auricle, to show the pair of valves by which it is 
guarded at a point about an inch from its termi- 
nation, where it receives the name of coronary sin/us. 
One tributary of this vein entering it from above, 
the ohlique vein of Marshall, is specially interesting, 
as being the vestige of a left superior vena cava in 
early foetal life. 

The right auricle is to be laid open by means of 
an incision uniting the superior and inferior vena 
cava, and another proceeding forwards to the tip of 
the auricular appendage. In making the lower part 
of the vertical incision, care is to be taken not to 
injure the Tlusta^hian valve on the anterior and inner 
side of the orifice of the lower vena cava. Within 
the right auricle, the most important points to notice 
are iAiB fossa and armulus ovalis on the septum be- 
tween the auricles, the auriculo-ventricular openvng, 
the opening of the corona/ry siwus placed between the 
auriculo-ventricular opening and back part of the vena 
cava inferior and guarded by the valve of Thehesiusy 
smaller openings of veins called/ora^niwa Thebesii, and 
the muscidi pectinati of the anterior wall and appendix . 

The right ventricle may now be conveniently 
opened by an incision a little to the right of the 
anterior interventricular sulcus, from which another 
may be carried along by the inferior border of 
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the auriculo-ventricnlar snlcus, care being taken 
not to injure the anterior cnsp of the trictispid 
or right auricnlo-ventricular valve. The convexity 
of the interventricular septnm, the inftindibnlar 
extension of the ventricle upwards to the pulmo- 
nary artery, and the way in which it falls short 
of the apex having been noted, the other peculiari- 
ties of this ventricle will be better studied by com- 
paring it with the left. The left ventricle may be ex- 
posed after the same fashion as the right, by means 
of a longitudinal incision close to the septum and 
another carried outwards along the base ; but the 
longitudinal incision should terminate before reach- 
ing the apex, and should be then continued trans- 
versely, so as to expose both the anterior and posterior 
muscuhis 'papillaris without injury. The cusps of the 
'mitral or bicuspid valve can then be studied, when 
it will be noted that the chordoe tendinece of adjacent 
margins of cusps are gathered together to their cor- 
responding musculus papillaris and that the chordaa 
tendinesB arise at different levels on the backs of the 
cusps. The passage up to the aorta is on the right 
side and in front of the right cusp. Turning then 
to the right ventricle, the student will be able to con- 
trast with the mitral valve the three cusps, anterior, 
posterior, and mesial, of the tricuspid valve, united 
by a connecting fringe at the base, and having their 
chordfiB tendineee irregularly disposed. Also the 
much more copious network of traheculce in the 
walls of the left ventricle will attract his attention. 

Before opening the left auricle, the inferior 
vena cava should be divided and the heart turned 
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xipwards, so as to show tHe position of the auricle 
with its posterior wall symmetrically disposed 
across the middle line, and the pulmonary veins 
opening into it from each side. This posterior 
wall may then be divided by an incision across its 
lower part, carried upwards at each extremity close 
to the entrance of the veins. The freedom of 
the whole auricle from musculi pectinati, save only 
in the appendix, will be seen, and some irregular 
depressions opposite the interauricular septum. A 
probe may be passed from the right auricle forwards 
under cover of the cmnulus ovalisy and in many in- 
stances will pass into the left auricle through a nar- 
row channel, the remains of the foetal foramen ovale. 
The arch of the aorta may now be cut across in 
the middle of its ascending part, and, while the 
superficial cardiac nerves are still left intact, those 
passing down in front of the trachea to form the 
deep plexus may be dissected fully out ; the cardia^c 
ganglion may be found close between the aorta and 
pulmonary artery, and the plexus may be traced 
onwards to the coronary vessels, on which the nerves 
have already been exposed. The pulmonary artery 
and veins and the vena cava superior being then 
divided, the heart will be removed from the body. 
The competency of the arterial valves, both aortic 
and pulmonary, may be tested by pouring water into 
the vessels ; and the three dilatations, or sirmses of 
Valsaha, opposite the three pouches of the valve in 
«ach artery, may be examined. The auricles may 
then be removed, note being taken of the complete 
absence of continuity of their muscular fibres with 
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those of tlie Yentriclefi. The anricnlo-Yentricnlar 
openiBgs will then he seen lying side lay side, with 
the aortic orifice hetween and in front of them, and 
the orifice of the pohnonar}' artery in finont of the 
aortic. In the angle hetween the aorta and two anri- 
cnlo-ventricnlar openings will he found a small nodule 
of cartilage, with fibres extending firom it. Lastly^ 
the aortic orifice and that of the pulmonaiy artery 
are to be slit open between two of the adjacent 
sinnses of Valsalva, so as to show the three ponches 
of which each semilunar valve consists, each with 
thin lunvIoB at the sides, and a stronger part in the 
centre coming to a thickened point close to tho 
margin, called corpus Arantii, Also, in two of the 
aortic sinnses of Valsalva the origins of the coronary 
arteries will be seen, above the level of the segments- 
of the valve. 

4. The Air Tubes and Interior of the Lungs. — 
The lungs are to be removed by dividing the trachea ;. 
and the bronchi are to be dissected out. The greater 
size of the right bronchus and more descending 
course of the left are to be noted, and the arrange- 
ment of their cartilages. The bronchial tubes are 
then to be followed as far as possible through the 
substance of the lung, and the mode of branchings 
noted, as well as the gradual change in character of 
the cartilages, which at first are arranged so as to- 
keep the tubes thoroughly open, then degenerate 
into mere scattered nodules. 

The trachea should be dissected from behind ;. 
the fibrous coat should be laid open, and beneath it 
will be found numerous separate little glands, which. 
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send their dncta through the subjacent muscular 
coat to the mucous membrane. The connections 
of the muscular coat with the cartilages are to be 
exhibited, and the mucous membrane is then to be 
divided, and its glandular orifices and longitudinal 
markings noted. The bronchi and succeeding tubes 
should be examined by slitting them open to show 
the mucous membrane. Sections should also be made 
through healthy portions of the lung, to familiarise 
the eye with the appearance of the vessels and bron- 
chial tubes in section and the framework of connec- 
tive tissue between the lobules ; and the lightness of the 
tissue may be tested by throwing portions into water. 

5. The (Esophagns and other Farts. — The struc- 
tures in the posterior mediastinum now demand 
further attention. The aorta and termination of the 
left vena azygos can be more fully displayed, the 
(Esophagus can be properly cleaned, its curves can be 
seen, and the right and left jpneumogastric nerves can 
be exhibited on it. The thoracic duct is to be fol- 
lowed up, if this has not been already done ; and, by 
an arrangement with the dissectors of the head and 
neck, it may be pursued round the apex of the left 
lung to its termination in the angle of junction of the 
left subclavian and left internal jugular vein. Then 
the lower part of the thoracic portion of the sym- 
pathetic chain, together with the greater and smaller 
splcmchnic nerves, should be traced to their passage 
through the diaphragm ; and the diaphragm itself may 
be examined, so far as it can be seen from the thorax* 

Lastly, the articulations of the ribs and dorsal 
vertebrsB are to be dissected out. Sometimes it will 
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happen that the dissectors of the abdomen have by 
this time removed the pelvis and lower Inmbar 
vertebrsB, in which case all the vertebrae which re- 
main can be examined by the thoracic dissectors; 
but if that be not the case, a division should be made 
about the level of the tenth dorsal vertebra ; and in 
any circumstances, the first vertebra and costal arch 
should be left to the dissectors of the head and neck. 
In front of the vertebrae will then be seen part of the 
anterior common ligament and the stellate or anterior 
costO'Vertehral ligaments. Behind, the lamines have 
probably been already removed, and the posterior 
conmion ligament will be seen behind the bodies of 
the vertebrae. The posterior costo-transverse liga- 
ments, passing from the tips of the transverse pro- 
cesses to the outer ridges of the tubercles of the ribs, 
require little dissection ; and the long costo-transverse 
ligaments will be seen on removal of the muscular 
fibres from the intervals between successive trans- 
verse processes. The movements permissible at the 
heads and tubercles of the ribs, as well as between 
the vertebrae, may then be examined, so far as the 
imperfect character of the specimen allows ; and the 
vertebrae may then be separated to show the Uga- 
mentum colli costce between each rib and its corre- 
sponding transverse process, and also the interior 
•of the costo- vertebral joint, with its interarticular 
ligament. To exhibit fully, however, the movements 
of the vertebrae and ribs requires a thorax and ver- 
tebral column to be devoted to the purpose ; and 
even then it is to be remembered that the respi- 
ratory movements cannot be imitated after death. 
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DISSECTION OF THE ABDOMEN AND 

PELVIS. 

1. The PerinsBimi. — If the subject be a male, at 
least one day after it is placed on the table should be 
devoted to the dissection of the perinsBum from 
below. For this purpose a lithotomy staflf should be 
passed into the bladder, and the subject should be 
placed in the position usual for the operation of 
lithotomy, either by tying the hand and foot of each 
«ide together, or, as is better, by means of a simple 
frame for the purpose, with upright spokes to hold 
back the lower limbs. The perinseum should then be 
brought to the edge of the table, and, if necessary 
flhould be elevated by means of a block under the 
pelvis. Sometimes it is required to tie the penis and 
scrotum to the handle of the staff. 

An incision should be made outwards on each 
side from the depression in front of the anus known 
as the central point of the perinaBum ; and from the 
same point two backward incisions should be made 
so as to enclose the anus, behind which a mesial 
prolongation may be carried back to the coccyx. 
The superficial sphincter lying immediately below the 
integument is then to be laid bare, and the flaps of 
skin turned outwards. The dissector can then satisfy 
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himself that on each side of the anas there is a 
hollow filled with fat, the ischio-rectal fossa, while in 
front there is a firm boundary of fetscia and other 
structures. A cut from before backwards being 
made down into the middle of the right fossa, it will 
be seen that a superficial pad of fat is separated from 
a deeper layer, and that in the plane of separation 
are the inferior hcemorrhoidal vessels and the pos- 
terior twig of the perinceal branch of the pudic nerve, 
on their way to the surface. After finding and fol- 
lowing these structures, the walls of the fossa should 
be exhibited, namely, on the outside the obturator 
fascia, the margin of the gluteus maximus muscle 
behind, and internally the levator ani and coccygeus 
muscles covered by the anal fascia. Emerging be- 
tween the levator ani and coccygeus muscles, a small 
branch from the fourth sacral nerve will be found 
coming to the surface. In front, the dissector should 
be satisfied, at this stage of the dissection, with feel- 
ing the position of the staff in the membranous 
portion of the urethra, and should beware of in- 
juring the fascisB. This dissection should be repeated 
on the left side of the body ; and in doing this the 
dissector will do well first to divide the fat filling 
the fossa, as it would be divided in the lateral opera- 
tion of lithotomy, and to note the depth to which 
such an incision might be carried, and feel the posi- 
tion of the groove of the staff between the bulb of 
the urethra and the prostate. The mesial incision 
should then be prolonged forwards, and the integu- 
ment reflected from the anterior division of the peri- 
n83um. 
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In the anterior half of the perinsBum, a superficial 
fascia or layer of the rete adiposum will be fonnd 
continuous with that over the thighs and with the 
contents of the ischio-rectal fossa, and beneath it a 
layer of membranous fascia bound down to the arch 
of the pubes at the sides, and dipping down to be 
connected with the margin of the triangular ligament 
behind. This is what is sometimes called Oolles^s 
fascia, and is important in the history of urinary 
infiltrations, as it prevents urine extravasated by in- 
jury of the spongy portion of the urethra from 
passing backwards into the hinder part of the peri- 
nBBum and down into the thighs. Before it has been 
much laid bare a blow-pipe should be introduced 
xmdemeath it, and it should be inflated so as to 
exhibit that the district beneath it is cut off alike 
from the back part of the perinaeum and from the 
thigh, and also that on one side it is separated from 
the other behind the scrotum by a mesial septum, 
which being imperfect in front, allows the air, after 
it has reached the scrotum, to pass from one side to 
the other. As it extends forwards into the scrotum, 
this fascia will be noticed to become thioker, being 
continuous with the involuntary muscular tunic called 
the dartos. Entering beneath this &scia from behind 
will be found the two anterior perinoeal branches of 
the pudic nerve, and external to them, crossing in 
front of the ischial tuberosity, the inferior pudendal 
branch of the small sciatic nerve ; also entering 
from behind is the perinceal branch of the pudic 
artery. These three scrotal nerves are to be fol- 
lowed out after division of the fascia ; and the peri- 
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naaal artery will be seen to give off the transverse 
perinceal branch before passing forwards. In the 
space exhibited by removal of the deep layer of super- 
ficial fascia are seen, in the middle the bulb of the 
nrethra covered over by the accelerator urince or 
bulbO'Ca/oemosus mnscle, and on each side the crus^ 
penis clothed with the fibres of the erector 'penis or 
ischiO'Cavemosus mnscle; while behind, closely con- 
nected with the fascia where it dips deeply, is a 
thin mnscnlar slip, the transversus perinoei. These 
mnscles are to be dissected ont, and beneath them, 
when they are separated, will be seen the amierior 
layer of the subpubic fascia, otherwise called the 
triangular ligament. 

On division of the triangular ligament as close 
to the arch of the pubis as possible, and dissecting 
it towards the middle line, there will come into view 
the muscle situated between it and another mem- 
brane stretched across the arch of the pubes, viz. the 
deep layer of the subpubic fascia. They are the deep 
transversus perinoei^ which is a small band directed 
outwards and forwards from the central point of the 
perinaenm, and beneath it the transverse fibres of the 
constrictor urethrce passing partly in front and partly 
behind the urethra. Near the base of the triangular 
ligament, will also be seen the artery of the bulb 
passing inwards from the pudic artery : it is placed 
not far off from the deep incision in lithotomy and 
might be injured if arising unusually &r back, or 
more probably by an improper extension of the deep 
incision too far forwards. Under cover of the mesial 
attachment of the deep transverse muscles, is a pair 
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of small bodies, Cowper^s glands, the slender dncts of 
whicli, in a favonrable subject, may be traced for- 
wards. On the lefb side, the ptbdic artery and nerve 
may now be dissected ont as far as is possible in the 
present dissection, when the origins of the branches 
already exhibited will be brought into view, as well 
as the artery to the corpus cavemosum. The anterior 
edge of the levator ani muscle, which passes directly 
forwards on the deep surface of the deep layer of' 
subpubic fascia and supports the prostate, is now to 
be dissected out on both sides; and if the attachment 
of the superficial sphincter to the central point of the 
perinaBum be divided, and the rectum pushed back 
with the handle of the scalpel, a most instructive 
view of the prostate gland and lowest part of the 
bladder, as seen when separated from the rectum, 
may be obtained. 

2. The Abdominal Wall. — This dissection may be 
begun as soon as the subject is laid on its back. 

It will sometimes be found expedient to make on 
one side a continuous dissection of the fiat muscles 
throughout their whole extent, and to reserve the 
lower part of the abdominal wall on the other side 
for a special examination of the parts through which 
inguinal hernia may take its course; but in the 
directions about to be given a plan is recommended 
by which all the structures may be exhibited con- 
veniently on one side ; and the intelligent dissector 
will be able, with the consent of his partner, to 
modify those directions so as to suit particular cir- 
cumstances. 

A mesial incision deviating to one side at the- 
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nmbilicns is to be made from tlie lower end of the 
stemnm to the pnbes; and another incision if not 
ahreadj made bj the dissector of the arm, is to be 
carried transrerselj outwards from the upper end of 
this, as Beut as the border of the latissimus dorsi; 
while, if the skin is intact at the fold of the groin, 
a third may be directed inwards from the upper 
iliac spine The integument is then to be removed 
from the lower or inguinal portion of the abdominal 
wall, situated below the last incision, and it is 
preferable that arrangement be made with the 
dissector of the lower limb to raise in one flap con- 
tinuous with it the int^ument of the upper part of 
the thigh aod so avoid an incision along the fold of 
the groin. In the subcutaneous tissue underneath 
will be found two sets of branches of the femoral 
artery and vein, Tiz., the superficial circumflex Uiac 
vessels directed upwards and outwards, and the super- 
ficia I epigastric directed upwards and inwards. These 
vessels course superficial to a deeper and more mem* 
branous layer of the superficial fascia, sometimes 
distingrnished as Scarpa^ s fascia; and this may be 
conveniently brought into view by cutting down on 
the subjacent aponeurosis of the external obh'que 
muscle at the level of the transverse cutaneous in- 
cision, and raising the fascia from the aponeurosis 
with the handle of the scalpel, then dividing it in 
the middle line and continuing the separation, when 
it will bo seen to be firmly bound down at the level 
of Poupart^s ligament^ while. towards the middle line 
the space beneath it is continued into the labium in 
the female, and the scrotum in the male; a circom- 
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stance of importance, explaining why urinary infil- 
trations pass upwards on the abdomen, but not down 
into the thighs. At the lower and inner part of the 
portion of the aponeurosis of the external oblique 
muscle brought into view there is a separation in its 
fibres, the external or, more properly, superficial ab- 
dominal ring ; and, emerging from this opening in the 
male is the spermatic cord, consisting of structures 
descending to the testicle ; while in the female the 
same position is occupied by the rov/ad ligamient of 
the uterus, a structure passing down to be attached 
in the labium, and, except when the uterus is much 
enlarged, greatly smaller than the spermatic cord in 
the male. A little above and to the outside of the 
superficial abdominal ring, the terminal branch of 
the ilio-hypogastric nerve pierces the aponeurosis, 
while through the ring comes the ilio-ingumal nerve 
to terminate in the pubic integuments. 

The integument may now be reflected from the 
rest of the abdominal wall ; and the subcutaneous 
fat is then to be removed from the structures under- 
neath, so as at once to clear the aponeurotic anterioi 
wall of the sheath of the rectus abdominis muscle, 
separated from that of the opposite side by the linea 
alba in the middle line ; and in removing the fat a 
series of four or more anterior cuta/aeous branches of 
the lower intercostal nerves with corresponding inter- 
costal vessels in company, are to be preserved and 
followed out from their emergence through the sheath 
of the rectus muscle. Further out will be found the 
limsa semilunaris indicating the outer margin of that 
sheath, and external to this the aponeurosis of the 

L 
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obltquus extemus nrasde contiiiiied, towards the side 
of the abdomen, into its mnscnlar fibres, which are 
directed ontwards and upwards. As the reflection 
of the fascia firom the surface of those fibres is oon- 
tinaed, there will be found emerging from between 
them, along the side, the lateral cutaneous branches 
of the lower intercostal nerves ; and these, being at 
once pursued to their distribution, will be found each 
to divide into an anterior and posterior branch, 
respectively turning forwards and backwards. Also 
near the crest of the ilium two trunks will be found 
turning down over the gluteal region, namely, the 
last dorsal nerve, and behind it the iliac branch of the 
iUo-hypogasfric. These nerves having been preserved, 
the dissection is to be pursued further back, till the 
posterior border of the external oblique muscle of the 
abdomen is reached in the hollow outside the position 
of the erector spinse muscle ; and the attachments of 
the muscle to the eight lower ribs, and their inter- 
digitation with origins of the laHsstmiis dorsi and 
serratus magmis muscles are to be made distinct. 

An oblique incision is to be made through the 
external oblique muscle about two inches from the 
costal attachments in such a manner as to separate 
them from the rest of the muscle ; and each costal 
slip of attachment, as well as the insertion into the 
crest of the ilium, is to be dissected out and reflected. 
An incision is then to be directed inwards from the 
anterior superior spine of the ilium, across the fibres 
of the aponeurosis, to the sheath of the rectus ^muscle ; 
the remainder of the muscle above the incision is to 
be reflected inwards as far as it can be raised, and the 



DISSECTION OF THE ABDOMEN AND PELVIS. l47 

ohliquus intemus muscle is to be cleaned. The pos- 
terior fibres of this muscle are directed upwards and 
forwards ; and in raising the external oblique from 
its surface it will be seen that a small angular part 
behind is left uncovered by it. 

The internal oblique muscle is to be dealt with in 
a manner similar to the external oblique ; that is to 
say, it is to be divided near its attachments to the 
cartilages of the lower ribs so as to liberate both them 
and the insertion into the crest of the ilium, and an 
incision is to be carried inwards from the ilium in 
front, leaving the lower part of the muscle undis- 
«ected in the meantime ; and the upper part is to be 
reflected inwards to the sheath of the rectus, so as to 
lay bare the transversalis muscle. The transversalis 
uhdomims muscle cannot be seen in its entirety at 
present ; but the parallel disposition of its fibres can 
be seen, also its origin from the crest of the ilium, 
and the connection of its anterior aponeurosis with 
the sheath of the rectus muscle, and of its posterior 
aponeurosis with the sheath formed by the lumbar 
fascia for the erector spinea. 

The sheath of the rectus abdominis muscle may 
now be opened by means of an incision in its whole 
length, about an inch from the middle line. The 
muscle adheres to the anterior wall of its sheath at 
three or four places where it is crossed by tendinous 
intersections, and those adhesions must bo divided 
without injury to the muscle. The anterior wall of 
the sheath can then be turned outwards and inwards, 
the structure of the linea alba separating the sheaths 
of opposite sides can be examined, and the muscle 
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may be raised from the posterior wall of the sheath. 
In the lower part of the sheath, ascending from the 
pnbes to the linea alba, is the ptframidalis mnscle, in 
front of the rectus. The series of lower intercostal 
nerves wfll be seen piercing the rectus mnscle ; and 
nndemeath it, entering the sheath from the outside,. 
in the lower pari, is the deep epigastric artery, which 
ought to be traced in its conrse np through the 
nmscle; while the superior epigastric, coming from 
the internal mammary, may be traced in the mnscle 
from above downwards, and in many instances its 
anastomosis with the deep epigastric will be easily 
exhibited. The structure of the sheath of the rectus 
muscle is to be examined by raising the dissected 
portions of the oblique muscles, and observing the 
splitting of the aponeurosis of the internal oblique, 
and the union of its divisions with the aponeuroses 
of the external oblique and transversalis muscles in 
front and behind the rectus. Also in the lower part 
of its extent is to be noted the deficiency of the pos- 
terior wall of the sheath occasioned by the passage 
of all its aponeurotic fibres below a certain level, in 
front of the rectus, and the formation in this way of 
a m.argin called the fold of Douglas, limiting the com- 
plete part of the posterior wall, and bounding the 
passage by which the epigastric artery enters the 
sheath of the rectus from a position more external. 

The deep inguinal dissection is now to be pro- 
ceeded with. The lower portion of the aponeurosis 
of the external oblique muscle is to be raised with 
the handle of the scalpel from the parts beneath, and 
is to be divided by an incision continued inmiediately 
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outside tlie sheath of the rectus muscle down to the 
pubes. The external and interned 'pillars of the super- 
ficial abdominal ring will thus be brought more 
fully into view, so that their attachments may be 
studied, together with the intercolnmnar fascia, a 
thin membranous sheath continued from the margins 
of the ring, down on the surface of the spermatic 
oord in the male, and less distinctly developed in the 
female. Beneath the portion of the aponeurosis of 
the external oblique muscle now reflected, fibres of 
the internal oblique muscle, taking origin from the 
upper two-thirds of Poupart's ligament, extend 
inwards, the upper fibres lying in a transverse 
direction and those below arching more and more 
downwards ; while from the lower third of Poupart's 
ligament in the male, other muscular fibres take 
origin, which turn downwards on the surface of the 
spermatic cord, and constitute the main part of the 
cremaster muscle, represented in the female by a 
smaller gronp of muscular fibres somewhat detached 
from the rest of the internal oblique muscle. Passing 
the handle of the scalpel between the divided edge 
of the internal oblique and the still uninjured trans- 
versalis muscle, the student will now proceed to 
investigate the relations of the lower parts of these 
two muscles, one to the other. He will find them 
usually not very distinctly separated below ; but the 
■superficial branch of the deep circumflex UiaG artery, 
directed upwards and outwards between them, will 
serve for a guide; and he will divide the fibres of 
the internal oblique close to Poupart's ligament, and 
turn them inwards. He will' then find that the 
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fibres strictly belonging to tbe transversalis muscle 
cease at a somewbat bigber level tban tbose of tb& 
internal oblique, and tbat tbe lower fibres of botb 
mnscles are continued into an aponeurotic expansion ,^ 
the conjoined tendon, wbicb is directed downward s- 
to tbe pubes. Tbis will be seen to more advantage 
on dividing and reflecting inwards tbe lower part of 
tbe transversalis muscle in tbe same way as tbe in- 
temal oblique was divided. Also, tbe upper fibres 
of the cremaBter mnscle may be raised from their 
position ; and if tbe bandle of tbe scalpel be intro- 
duced between tbem and tbe spermatic cord, tbe dis- 
sector will see tbe tbin expansion of fascia connected 
witb its fibres, named tbe cremasteric fascia. 

Tbere is now brougbt into view a continuous 
sbeet of tbin fascia, fascia transversalis, lying beneatb 
tbe transversalis muscle, attached to Poupart's liga- 
ment, and stronger in tbe neigbbourhood of tbat 
structure tban in tbe upper and inner part of tbe dis- 
section. Tbe part of tbe spermatic cord laid bare by 
tbe reflection of tbe internal oblique and transversalis 
muscle is seen to emerge from a deep position by turn- 
ing over a crescentic margin of tbe strong part of tbe 
fascia transversalis ; and tbis is wbat is termed tbe 
internal or deep abdominal ring. On examination tbe- 
ring will be found not to present a complete perfora- 
tion, but to bave from its margins a tbin membranous 
sbeatb prolonged down on tbe spermatic cord : tbi& 
is tbe infimdihuliform fascia, and altbougb but a deli- 
cate and seemingly unimportant film, is worthy of 
the dissector's attention on account of its liability, 
like other fasciaa already mentioned, to undergo enor. 
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mous thickeniDg in cases of hernia. Beneath the 
transversalis fascia, between it and the peritoneum, 
is a layer of loose adipose tissne, the subperitoneal fat \ 
also passing upwards and inwards beneath the sper- 
matic cord, and internal to the deep abdominal ring, 
is the deep epigastric artery with an accompanying 
vein, and curving upwards and outwards is the deep 
circumflex iliac artery. , 

At this stage it is advisable to divide the recti 
muscles and open into the cavity of the abdomen by 
means of a transverse incision at the level of the 
umbilicus. Lifting up the lower part of the abdo- 
minal wjall, it will then be seen that it is thrown 
into three fossae below, one in the middle with a 
slight cord, the remains of the urachus extending up 
in the middle line from the fundus of the bladder to 
the umbilicus, and one on each side separated from 
the middle fossa by the obliterated hypogastric arteries, 
which ascending on the sides of the bladder, pass like- 
wise to the umbilicus. The deep epigastric artery 
either corresponds in position with the obliterated 
hypogastric, or lies a little to the outside of it, so as to 
leave an intermediate little peritoneal fossa between it 
and that structure. Now an oblique inguinal hernia, 
leaving the abdominal cavity at the deep abdominal 
ring, follows the course of the spermatic cord as far 
as the superficial ring, and that course is named the 
inguinal canal ; while on the other hand a direct ingui- 
nal hernia leaves the abdomen internal to the epigas- 
tric artery, either passing internal to the obliterated 
hypogastric also, or, in the event of an intermediate 
fossa existing, passing down through it, external to 
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the obliterated vessel : the student will therefoTe take 
note of the relations which each form, of hernia mnst 
necessarily have to snrronnding parts, especiaDj- to 
the epigastric artery which is internal to an oblique 
hernia, and external to a direct; and he will ob- 
serve what structures will be pushed before the 
hernia so as to form its coverings. 

The fascia transversalis and subperitoneal fat of 
the groin are now to be turned aside finom the peri- 
toneum which is to be detached from them and from 
the deep side of Pcupart's ligament. 6j this means a 
view will be obtained, from the inside, of the relations 
of the transversalis fascia bound down to Poupart's 
ligament below, and the iliac fascia reaching that 
structure from the iliac fossa, and also of the parts 
involved in the descent of a femoral hernia. Over 
the external iliac artery and vein, where they are 
continuous with the femoral vessels, an arch formed 
by the fascia transversalis will be seen, the deep 
crural arch^ and on the inside of the artery a small 
space, the cniral ring, crossed by the thin septum 
crunile^ and forming the upper extremity of the 
crura! catMl in the thigh, through which femoral 
hernia is wont to descend. The origins of the cir- 
cumflex iliac and epigastric arteries from the external 
iliao will bo made evident, and in a certain number 
of i^ai^oc^ the i^bi-unitor artery which more frequently 
Ci^wecs tK^m the internal iliac win be seen to arise in 
whv>le or iu j>art frv>m the epigastric, an arrangement 
which v\>iu^>licate$ the relations of a femoral hernia 
wKm the dec^ceudin^ artery passes internal to the 
^n uiHl riu^^. Aft w examinatiiMi of these things, Pou- 
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part's ligament may be more fully examined than 
was possible previously, and Gimbernafs ligament 
may be seen, consisting of the fibres extending ont- 
wards along the pectineal line from Poupart's liga- 
ment, and abntting on the inner margin of the crural 
canal seen in the thigh. 

3. The Testicle and its Coverings. — The scrotum 
is to be laid open from the front, and the student 
should satisfy himself that its coat of involuntary 
muscle, the dartos, formerly seen to be continuous 
with Colles's fascia in the perinsBum, is continuous 
also with Scarpa's fascia in the groin. The cremaster 
muscle is to be followed down over the testicle ; 
its fibres are connected by fascia, and besides 
those already seen passing down from Poupart's 
ligament, there is a smaller set extending up to the 
pubes, partly continuous by arches with the outer set, 
and partly taking origin from below ; but this inner 
part of the cremaster is inconstant and variable. 
Laying open the cremasteric tunic, the dissector will 
seek the genital branch of the genito-crural nerve 
supplying the cremaster, also the cremasteric artery, 
a small branch of the epigastric. He will then 
follow the infnndibuliform fascia downwards, and 
show its continuity with the fascia propria of the 
testicle, and will proceed to dissect separate the 
elements of the spermatic cord. The vas deferens is 
recognised by its toughness, which gives it the feel- 
ing of whipcord ; and the spermatic artery, a branch 
of the aorta, together with the copious spermatic 
veins and nerves, will be easily distinguished. Also, 
in close connection with the vas deferens is the de- 
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f&rent artery f a small branch derived from tlie superior 
vesical. 

The testicle is now to be removed by dividing the- 
spermatic cord, and is to be laid out for dissection on 
the table or on a flat dish with a little spirit or 
water in it. The vas deferens and other structures 
of the cord are to be followed to the testicle. The^ 
tunica vaginalis^ or serous investment of the testicle^ 
is then to be opened by an incision made down the 
front, when the body of the testicle enclosed in tha 
tunica alhuginea with the serous covering reflected 
over it will come into view, with the lohus major of 
the epididymis above, the lohus minor below, and tha 
body of the epididymis on the outside, separated from 
the testis by a digital fossa. In front of the lobus 
major will be found a little appendage, and some- 
times a cyst or two, the hydatid ofMorgagni, a vestige 
of the Wolfl&an body. The parietal layer of the tunica 
vaginalis, and the rest of the tissue round the testicle,, 
may now be cleared away, the continuity of the vas 
deferens and lobus minor of the epididymis at the 
lower end of the testicle may be exhibited, and the 
epididymis may be partially unravelled. The lobua 
major may be now mised from the tunica albuginea, 
and beneath it, if the dissection be made carefully, a 
series of little cones may be displayed with their 
apices next to the testes, their bases connected with 
the epididymis : these are the coni vasculosis from ten 
to fifteen in number, and, if difficulty be found in 
exhibiting them, they may be stretched on glass, 
and dissected with transmitted light. The tunica 
albuginea, the fibrous investment of the testis proper,. 
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is now to be divided down the front, and from its deep 
surface thin septa, which mnst be severed, will be 
seen to pass between the masses of the secreting sub- 
stance. Also it will be found to be lined with a thin 
coating of loose tissue, which in finely injected spe- 
cimens is seen to consist principally of small blood- 
vessels, forming the tunica vasculosa. In fluid, the 
secreting substance is readily separated into a multi- 
tude of lobules, and these are easily showa by slight 
teasing to consist of delicate convoluted tubules, very 
slightly adherent to one another. On dividing the 
testicle . transversely, a section of the mediastinum 
testis, or corpus Highmonanum, will be seen, a pro- 
jection forwards from the back of the tunica albu- 
ginea ; but the entrance of the seminal tubules by vasa 
recta into this mediastinum, the rete testis in its sub- 
stance, and the emergence of the vasa efferentia to 
form the coni vasculosi, are matters too delicate to 
be seen without resort to special modes of preparation. 
4. Peritoneum and Position of Viscera. — The 
abdominal cavity is to be thoroughly opened by the 
completion of a crucial incision extending longitudi- 
nally from sternum to pubes, and through the umbili- 
cus from side to side. The position of the viscera 
should be first examined. Above, in the right hypo- 
chondriac and the epigastric region, is the liver ; and 
the extent which it occupies is to be noted. In the 
left hypochondriac and the epigastric region is the 
stomach, varying in bulk according to the degree or 
inflation ; and when the cardiac extremity of the 
stomach is raised, the spleen, attached to it well back 
on the left, will be brought into view. Below the^ 
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stomach, connected closely bj peritoneum witli its 
pyloric end, the transverse colon crosses the front of 
the abdomen ; and between it and the great curva- 
ture of the stomach is the pendulous great or gastro- 
colic omentum, sometimes hanging down over the 
colon and small intestines, and sometimes crumpled 
up in small bulk. Following the transverse colon to 
the right, and turning the small intestines a little to 
the left, the student will see the hepatic flexure where 
the ascending colon is continued into the transverse, 
and below this he will feel the right kidney ; and 
pursuing the ascending colon downwards, he will find 
the intestinum ccecum consisting of caput ccecv/m coli 
and vermiform appendage in the right iliac region. Let 
him observe the termination of the small intestine 
in the caecum, turn the transverse colon and great 
omentum upwards, and follow the small intestine up 
from the termination of the ilium, throwing it to the 
right side till he arrives at the commencement of the 
j^unum, which he will recognise from its being the 
uppermost point of the small intestine separated by 
mesentery from the abdominal wall. At this point 
he will see half the breadth of the last inch or so of 
the duodenum crossed by the commencement of the 
mesentery ; and he will do well to trace without in- 
jury to the peritoneum the partially concealed course 
of the duodenum between the pylorus and its termi- 
nation at this point. This is the more to be attended 
to as inaccurate statements are currently taught. 
First, he will note the terminal part of the duodenum 
referred to ^s seen on the left of the mesentery ; 
then turning the mesentery to the left he will see a 
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portion on the right side between it and the trans- 
verse colon, and then above the colon he will see the 
first part of the dnodentun continued from the py- 
lorus. Returning then to the transverse colon, let him 
follow it to its splenic flexure : beneath this let him 
see the position of the left kidney ; and let him follow 
the descending colon down to the sigmoid flexure, and 
the sigmoid flexure into the rectum. Raising the small 
intestines out of the pelvis, let him sponge away any 
grumous fluid which may be collected there, and exa- 
mine the position of the bladder, the depth of the recto- 
vesical fossa, and in the female, the uterus and the 
ovaries, with the Fallopian tubes in front of them and 
the deep part of the round ligaments of the ut-erus. 

In examining the position of the viscera, so far as 
has been now recommended, the student cannot have 
failed to note much of the disposition of the perito- 
neum, particularly below the level of the transverse 
colon; but it is necessary to give it more special 
study. Gathering the small intestine in his hands, 
he will satisfy himself of the extent and direction of 
the line of attachment of the mesentery to the abdo- 
minal wall, and will observe to what extent the as- 
cending and descending colon, sigmoid flexure, and 
rectum are clothed. Then turning to the bladder, 
he will see that at its sides and above it the perito- 
neum is thrown into folds determined, in some 
measure, by the position of the obliterated hypogas- 
tric artery ; the part above the bladder, between the 
two obliterated vessels, forming the anterior false 
ligcument\ the more horizontal portions, where the 
vessels are in contact with the bladder, forming the 
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lateral false ligaments ; and the vertical parts beliind 
the contact of those vessels being termed the posterior 
Jalse ligaments. In the female, on each side of the 
uterus, the peritoneum forms what is called the broad 
ligament or ala vespertilionis, bifurcating into an an- 
terior part containing the Fallopian tube, and a pos- 
terior part acting as mesentery to the ovary and the 
round ligament of the ovary. After noting these 
points a pad of cloth or tow moistened with spirit 
may be pressed into the recto- vesical fossa that the 
parts may be dry and firm before the time arrives to 
dissect them. 

Attention is next to be given to the ligaments of 
the liver. The transverse colon is to be returned to 
its natural position, and the hand is to be thrust back 
above the liver, when the whole upper surface of that 
organ will be found to be clothed with peritoneum, 
and the peritoneum thrown into two fosssB by the 
falciform- or suspensory ligament, in the free edge of 
which is a fibrous cord, the obliterated umbilical vein, 
coming up from the umbilicus. Then turning to the 
under surface of the liver, it will be seen that it is 
clothed with peritoneum back to its posterior margin 
at the two sides, and that at the right and left ex- 
tremity the peritoneum meets back to back with the 
folds proceeding from the upper surface, so as to form 
the right and left triangular ligaments ; but in the 
region between these two ligaments it will be observed 
that there is a large extent of thick posterior border 
where the folds from above and below do not meet ; 
and this broad attachment is what is called the coro* 
nary ligament. In the middle of the under surface 
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the peritoneam does not pass back to tlie posterior 
border of the liver, but is reflected about half-way 
back, at the portal fissure, to the pylorus and com- 
mencement of the duodenum, so that a portion of the 
under surface is concealed. But on the right side 
of this reflection, between it and the posterior wall 
of the abdomen, is an opening, the foramien of Wins- 
low, which admits the finger into a cavity expand- 
ing behind the stomach and bounded by the concealed 
part of the liver above. The reflection of peritoneum 
in front of the foramen of Winslow is the gastro- 
hepatic or small omentv/m ; the concealed lobe of liver 
is the lohulus Spigelii, and the cavity into which the 
foramen of Winslow expands is the sac of the great 
omentimi, or smaller sac of the peritoneum. This sac is 
now to be opened, and this can be done very effectu- 
ally and without injury to any important structure 
by an incision four or five inches long immediately 
below the arteries running along the great curvature 
of the stomach. It will be found then that the sac 
of the great omentum descends into the pendulous 
peritoneum in front of the transverse colon, so that 
the peritoneum in question is simply a much elon- 
gated omentum or fold joining the stomach to the 
colon. The continuation of the same layers from 
the colon to the posterior wall of the abdomen is 
called the transverse mesocolon. Also the lobulus 
Spigelii can now be seen, and, in the posterior wall 
of the sac, the pancreas lying transversely with the 
splenic artery and vein above it. On thrusting the 
hand upwards behind the stomach, the gastro- hepatic 
omentum is seen to be continued on the left into the 
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gastro-phrenic ligament; and at the left side of the 
stomach the fold joining that viscus to the spleen is 
displayed, the gastro-splenic omentum. The peritoneal 
relations of the dnodenam can also now be more- 
fally seen. 

5. The Mesenteric Vessels and the Intestines. — 
The transverse colon is to be again thrown upwards 
against the ribs, and the small intestines are to be 
turned over to the left side. The exposed layer of 
peritoneum of the mesentery is then to be stripped 
off, and the process of stripping is to be continued 
till the whole series of ramifications of blood-vessels 
belonging to the jejunum, ileum, and ascending and 
transverse colon is exposed. The arteries will be 
seen to emanate from one trunk, the superior mesente^ 
ric, which gives off from one side numerous branches 
to the small intestine, and from the other the middle 
colic, right colic, and ileo-colic branches. The main 
arches of anastomosis and the small arches on their 
convexities are to be cleared as far as the intestinal 
wall, partly by scraping with the handle of the scal- 
pel, and partly by means of carefiil dissection, so as 
to expose not only the arches and the accompanying 
branches of the mesenteric vein, but also numerous 
twigs of sympathetic nerve, and the mesenteric glands 
with afierent lacteal trunks entering them, and effe- 
rent vessels proceeding upwards and backwards from 
them. The small intestines are then to be turned to 
the right side, and the left branch of the middle 
colic artery is to be followed till it leads to the left 
colic branch of the inferior mesenteric artery; the 
peritoneum is then to be stripped from that artery 
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and its other branches, namely, the branch to the 
sigmoid flexure and the superior hcemorrhoidal branch- 
ing down to the rectum. 

At this stage it is well to follow back the nerves 
which accompany the inferior mesenteric artery and 
dissect out the aortic jpleosus which consists mainly 
of two cords descending on the aorta and passing 
onwards below its bifurcation to unite in the upper 
part of the pelvis to form a band about half an inch 
or more in breadth, the hypogastric plexus. 

It is convenient in most instances, on account of 
the intestines being bulky with gaseous contents, to 
remove them before proceeding to the dissection of 
the coeliac axis. This is to be done by tying the in- 
testine at two places about an inch apart at the 
commencement of the jejunum, and similarly at two 
places in the sigmoid flexure, and dividing the intes- 
tine between each pair of ligatures, then seizing the 
cut end of the jejunum with the left hand, and hold- 
ing the edge of the knife against it, and severing by 
a slight sawing movement the mesentery from the 
intestine, which is quickly liberated and pulled rapidly 
away. The great intestine is then removed with ease. 
The intestines thus removed are to be taken to a 
water tap, the jejunal end is to be fitted on to the 
tap, and water is to be run through them until the 
contents are completely washed away. They may 
then be arranged on a table and moderately inflated, 
so as to assist the study of the length of the difierent 
parts, the gradual diminution of the diameter of the 
small intestine from its commencement to its termina- 
tion, the sacculation of the colon, the arrangement 

M 
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of its tliree longitudinal mnscnlar bands, and the 
irregnlar disposition of the circniar fibres by which 
the saccnlation is determined. The ileum may then 
be divided about two or three inches from the caecum,; 
a small portion may be removed from its lower end 
and inflated, and a similar portion from the upper 
end of the jejunum may be. similarly inflated, and 
both parts may be hung up to be examined when 
dried ; while the remainder of the small intestine is 
to be slit open along the side by which it was attached, 
and immediately inspected. It may be slit either 
with the aid of a pair of scissors made with one of 
the blades long and blunt for that purpose, or with 
equal convenience this may be done by impaling a 
small piece of costal cai-tilage on one of the blades of 
a pair of ordinary dissecting scissors, and thrusting 
the blade so blunted into the intestine. The student 
will then observe the greater development and fre- 
quency of valvulcB conniventes in the upper part of 
the intestine and their disappearance below, also the 
much greater length and number of the villi in the 
upper than in the lower part, a circumstance which 
will be seen to advantage by placing portions of the 
intestine in water. Feyer's patches of closed follicles, 
the so-called agminated glands, will also be seen in 
the ileum, if the subject is quite recent : or in any 
case the form of the patches, about a third of an 
inch in breadth, marked out by depressions which 
the follicles occupied, will be seen. 

6. The Coeliac Axis and the Viscera supplied by 
it. — On turning the stomach upwards, there will be 
found arising from the front of the aorta below the 
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narrow entrance into the lesser sac of the peritoneum 
a, short artery, the cceliac axis, dividing into the he- 
patic, splenic, and gastric artery. These are to be 
dissected out with as little injury as possible to the 
sympathetic nerves accompanying them ;, and to 
make the dissection with comfort, it will probably 
be necessary to divide the forepart of the diaphragm 
and to divide and turn aside the lower ribs. The 
gastric artery or coronary artery of the stomach may be 
dissected first ; it is the uppermost of the three, and 
is known by its passing up behind the smaller sac to 
reach the oesophageal end of the stomach, and course 
thence along the small curvature to anastomose with 
the pyloric branch of the hepatic artery. The splenic 
artery is next to be followed along the upper border 
of the pancreas, and forwards on the left side of the 
smaller sac to reach the spleen ; and in this course it 
will be seen to give off the great pancreatic and several 
small pancreatic branches, and nearer its terminal 
distribution to the spleen, several vasa hrevia to the 
stomach, and the left gastro-epiploic which runs from 
left to right on the great curvature of the stomach. 
Lastly, the hepatic artery will be observed passing 
forwards below the neck of the smaller sac and in 
front of the foramen of Winslow, and therefore lying 
between the folds of the small omentum. It divides 
into the right and left hepatic artery before entering 
the liver, and it is from the right hepatic that the 
smalV cystic artery is given off to the g^U-bladder. 
But before its bifdrcation the hepatic artery will be 
seen to give off other branches, namely, the pyloric 
branch which runs from right to left to meet the 

X 2 
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coronary artery on the small curvature of the stomach,, 
and the much larger gastro-diwdenal branch which 
again divides into right gastrO'epijploic anastomosing 
with the left gastro-epiploic on the great curvature 
of the stomach, and the superior pancreattco-duo^ 
denal which meets the inferior pancreatico-duoderuil 
branch of the superior mesenteric on the concavity 
of the duodenum. This last-named branch may 
be followed to its source, and the superior mesen- 
teric may be dissected up to its origin beneath the 
pancreas.* 

Returning the stomach to its natural position, the- 
dissector should now remove the whole of the remain- 
ing peritoneum of the small omentum, and bring fully 
into view the common bile-duct (d/uctvs conmitmis^ 
choUdochus) to the right of the hepatic artery, and 
trace up from it the two ducts with which it is con- 
tinuous, namely, the cystic duct coming from the gall- 
bladder, and the hepatic duct formed by the union 
of right and left ducts ; also, behind the duct and 
artery, the portal vein will be brought into view. At 
this stage the terminal branches of the right and left 
pneumogastric nerve should be followed respectively 
from the back and front of the oesophagus, down on 
the stomach, and in a good subject filaments may be 
traced from them to the hepatic, cceliac, and splenic 
plexuses. The portal vein is then to be traced up to its 
bifurcation into right and left portal before entering 
the liver, and backwards to its sources of origin so 

* To prevent confusion it is necessary to warn the student 
that one or both of the branches to the liver may come from 
the superior mesenteric artery. 
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as to show the veins of the intestines nniting into 
superior and inferior mesenteric veins, and passing 
up behind the pancreas to fall into the splenic vein 
and to be joined by the coronary vein of the stomach. 
The manner in which the pancreas is expanded at its 
right extremity, so as to form what is designated its 
head, filling np the concavity of the dnodennm, is now 
to be noticed, and by a slight search into the centre 
of the body of the gland, the main duct of the pancreas 
will be found. This duct is to be traced through the 
length of the gland to its termination in the duode- 
num, close to the bile-duct ; and near its termination 
it will be found joined from below by a smaller duct 
from the lower part of the head. 

The liver, stomach, duodenum, pancreas and 
spleen are now to be removed ; and for this purpose 
it is well first to raise the duodenum, and to dissect 
out the broad fibrous band by which its termination 
is attached to the left cms of the diaphragm ; then 
to lay bare the inferior vena cava at the back of the 
foramen of Winslow, tie it, if there be blood in it, 
and divide it above the ligature. The next step is 
to tie the CBSophagus at the entrance of the stomskch, 
and cut above the ligature, then to proceed to sever 
the peritoneal connections of the liver, and lastly to 
divide the vena cava at the back of the liver, imme- 
diately below the diaphragm, and to cut the branches 
of the coeliac axis, when the viscera to be removed 
will be completely separated from the body. The 
stomach and duodenum are to be washed and in- 
flated, so as to show the form of the inflated sto- 
mach, the direction of its different muscular fibres 
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and the increased moscnlarifcy at the pylorns. The j 
may then be slit open, so as to exhibit the depression^ 
in which the biLe duct and pancreatic duct termi- 
nate, the large and nnmerons valTolffi conniventes 
and villi of the dnodennm, the disposition of the 
mncons membrane at the pylorus, the thick spongy- 
and smooth character of the gastric macons mem- 
brane and the mgae into which it is thrown. The 
spleen is to be examined in section, so as to show its 
pnlp and trabecul© ; portions of its capsule are to bo 
torn off, so as to show its strength and connections ; 
and a part of the organ may be kneaded in water, so 
as to remove the pulp from its trabecular skeleton ; 
and if after the pulp has been thoroughly removed 
the compressed structure from which it has been 
pressed be laid for a while in water, it will recover 
its original form, thus beautifully exhibiting tho 
trabeculsB and demonstrating their elasticity. 

The liver, separated ftom the other viscera re- 
moved with it, is to be laid with its under surface 
uppermost. There will then be seen the division into 
right and left lobes by the longitvdinal fisdure, the jpor- 
tal fissure at right angles to this, and in front of the 
right extremity of the portal fissure the fissure contain- 
ing the gall bladder, and in the posterior border that 
containing the inferior vena cava ; also in front of* 
the portal fissure the qTiadrate lohe, behind it the 
lohulus SpigeliifBmdto the right of the lobulus Spigelii- 
the eminence called lohulus caudatus. In the longi- 
tudinal fissure the obliterated umbilical vein is to bo 
traced backwards ; and at the portal fissure it will 
be found connected with the right portal vein, while 
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behind that fissure it is continned into a fibrous 
band, the obliterated duckis venosus, leading back to 
the inferior vena cava. The disposition of arteries, 
veins, and dncts in the portal fissure is to be dis- 
sected out; sections are to be made through the 
organ, so as to show its appearance and the differ- 
ence between the sections of branches of the hepatic 
veins in immediate contact with the hepatic tissue 
and remaining open, and the sections of the portal 
veins, hepatic arteries and ducts running together and 
surrounded by a common fibrous sheath, the capsule of 
Glisson, Also the gall-bladder is to be opened and 
washed, so as to show its peculiar Inely honey- 
combed mucous membrane. 

7. Solar Plexus, Supra-renal Capsules, Kidneys, 
Aorta, and Vena Cava. — The kidneys are to be freed 
from the loose fat in which they are imbedded ; but 
caution is to be exercised in removing the fat at 
their upper ends, lest damage be done to the swpra- 
renal capsules, which will be recognised as a pair of 
flat structures, an inch or more in height and less 
than two inches in breadth, of a dull brownish- 
yellow colour. If they be accidentally injured, the 
deep^ brown colour of their interior may be mistaken 
by a beginner for tissue stained with bile ; but with 
a little care they are easily preserved, and the nu- 
merous small vessels and nerves entering them seen. 
Laying hold of the divided end of the inferior vena 
cava, the dissector may follow the tributaries of that, 
vessel backwards towards their origin ; viz., the 
small veins from the diaphragm and suprarenal cap- 
sules ; the large renal veins, the left one of which 
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crosses the aorta; the spermatic veins in the male, 
or ovarian veins in the female, opening, the right 
one into the vena cava direct, and the left one into 
the left renal vein ; lower down, fonr lumha/r veins 
on each side ; and, lastly, the two common iliac 
veins, by the union of which the vena cava inferior 
is formed, and the small middle sacral vein between 
them. The union of the common iliac veins is 
crossed by the right common iliac artery ; and the 
relations of these parts are not to be disturbed. 

The ccBliac axis will be found to be surrounded 
by a thick meshwork of nerves, the cceliac plexus ; 
and when th^ is followed back and traced outwards 
at the sides, it is seen to extend into a larger plexus, 
with a large knotted-looking ganglion, or clump of 
ganglia on each side : the whole plexus is called the 
solar plexus, and the ganglionic masses the semilunar 
ganglia. From this plexus, the smaller plexuses are 
to be traced along the arteries from which they are 
named ; viz., the superior mesenteric and renal, and 
the spermatic or ovarian below the renal, to supply 
the intestines, kidneys, and testicles or ovaries. The 
great splanchnic nerves will be seen piercing the 
crura of the diaphragm to reach the semilunar 
ganglia, while the smaller splanchnic nerves, pierc- 
ing the diaphragm, end in the cceliac and renal 
plexuses. Still continuing the dissection of the 
sympathetic nerves downwards, we come to the 
aortic plexus, the exhibition of which has been 
already recommended at a prior period. 

The dissector having displayed these plexuses is 
now in a position to make a continuous dissection 
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of the abdominal aorta from tlie diaphragm to its 
bifurcation ; and he may also dissect ont the common 
and external iliac arteries and veins ; and crossing 
over those great vessels he will see the nreters, and 
the spermatic or ovarian vessels, descending in front 
of them. In addition to the aortic branches already 
seen, he will now observe the branches to the parietes ; 
viz., the phrenic arteries given off immediately on 
entering the abdomen, the Ivmbar arteries four on 
each side, aud the middle sacral descending from the 
bifurcation. By raising the right eras of the dia- 
phragm a little from the aorta, the commencement 
of the thoracic duct, called receptaculum chyl% may 
be brought into view. On the sides of the vertebras 
^re the commencing right and left vena azygos in 
connection with the lumbsj' veins. 

The position of the kidneys in relation to the 
vertebrse and other structures of the abdominal wall 
is to be observed, as also the relations of the struc- 
tures at the hilus ; namely, the vein in front, the 
ureter behind, and the artery between. The kidney 
is then to be removed, the fibrous capsule is to bo 
divided and stripped off, and a vertical transverse 
incision is to be made through the organ to display 
its internal structure. The division into cortical 
and medullary substance is to be noted. With a 
lens there may be noted in a healthy kidney, not 
only the alternation of granular and striated appear- 
ance in the cortex, but also minute vesicles in the 
granular part, which are the Malpighian bodies. The 
origin of the ureter in a dilated pelvis subdivided 
into calyces containing each one of the Malpighian 
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pyramids into which the mednllary part is thrown^ 
will be noted ; and the pyramids may be counted ; 
and if one of them be squeezed, fluid will emerge- 
from its apex ; and with a lens a number of little 
depressions at the apex may be seen, into which the 
uriniferons tubules open. 

8. The Posterior Abdominal Wall.— The dia. 
phragm has been necessarily injured in the foregoing^ 
dissections ; but even if its anterior attachments 
have been removed, its posterior parts and ibs central 
tendon remain intact, and are now to be dissected on 
the nnder surface. If the anterior parts of the ribs 
have been preserved, the attachments of the dia- 
phragm to the six lower, and the interdigitation of 
its attachments with those of the transversalis muscle 
are to be exhibited ; then its two crura arising front 
the bodies of the vertebrae, the ligamentum arcuatum 
internum arching over the psoas magnus as it extends 
from the body to the transverse process of the first 
lumbar vertebra, and the ligamentum arauaiwra ex- 
temum, arching from the first transverse process to- 
the last rib over the quadratus lumihorum, are all to 
be dissected out. Also, the positions and mode of 
formation of the openings for the aorta, oesophagus 
and vena cava inferior are to be observed. 

The psoas magnus and iliac^is muscles are next to- 
be cleaned, as also the psoas pa/rvus, if present. The 
presence of the psoas parvus is recognised by ita 
long and broad shining tendon on the surface of the 
psoas magnus. In cleaning the psoas magnus, care is 
to be taken of the genito-cru/ral nerve, which pierces 
it, either as one trunk, or in two places after separa- 
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tion into genital and crural brandies. The genital 
branch is to be traced to the inguinal canal, and the 
crural branch to its point of emergence from the ab- 
domen outside the external iliac artery. Outside the 
psoas magnus are to be dissected out the fascia iliaca 
and the iHacus muscle, also the upper branches or 
the lumbar plexus ; namely, the ilio-hypogastric nerve 
crossing the quadratus lumboruin to the outer 
part of the crest of the ilium; the ilio-inguinal dis- 
tinguished from the ilio-hypogastric, when separate 
from it, by crossing a small part of the iliacus muscle ; 
the external cutaneous passing to the anterior superior 
spine of the ilium ; and the large trunk of the an- 
terior crural hid in the groove between the psoas and 
iliacus muscles. Inside the psoas will be found the 
remaining branch of distribution of the lumbar plexus,, 
the obturator nerve, making for the obturator foramen,, 
but occasionally giving off a small branch, the acces- 
sory ohlmrator^ which passes over the pubic bone, and 
furnishes, when present, a branch to the pectineua 
muscle. 

The psoas muscle is to be detached from ita 
origins, so as to exhibit its separate origins from 
bodies and transverse processes of vertebrae, and lay 
bare the lumbar plexus from which the nerves already 
seen arise. The anterior divisions of the first and 
second lumbar nerves will be seen each to give off" 
two branches of distribution and a communicating 
branch to the nerve below : while the third and fourth 
give off together two branches, and the fourth senda 
a communicating branch to the fifth lumbar. The 
ilio-hypogastric and ilio-inguinal are the branches 
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from the first Inmbar, the external cataneons and 
genito-cmral the two from the second, the anterior 
cmral and obturator the branches from the third 
and fonrth ; and the cord formed by the fifth 
Inmbar nerve joined by the communicating branch 
of the fourth, is called the lumho-sacral cord, and 
enters the pelvis. Internal to the psoas muscle is the 
lumbar part of the sympathetic chain, resting on the 
bodies of the vertebrse ; and in the groove of each ver- 
tebral body a long communicating branch passes be- 
tween each lumbar nerve and the corresponding sym- 
pathetic ganglion. Turning now to the region of the 
quadratus lumborum muscle, the student will dissect 
the deep surface of the remains of the transversalis 
muscle, and will observe that it sends in a thin apo- 
neurosis in front of the quadratus lumborum ; and 
on dividing this, and turning inwards the outer edge 
of the quadratus, he will see the strong attachment 
of the posterior aponeurosis of the transversalis 
to the transverse processes ; and, bearing in mind 
that he has already seen the continuation of the 
same aponeurosis superficial to the erector spinse, he 
will understand the disposition referred to when the 
posterior aponeurosis of the transversalis abdominis 
is said to be continued into three layers. The quad- 
ratus lumborum is next to be dissected, showing its 
attachments to the last rib, iliac crest and ilio-lumbar 
ligament, and the fibres ascending and descending 
from the transverse processes. 

9. The Pelvis. — The pelvis is to be separated 
from the upper part of the trunk by sawing through 
the vertebral column about the level of the second or 
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third lambar vertebra. All unseemly portions of in- 
tegument and muscle on the outside of the prepara- 
tion, left by the dissectors of other parts, are to be 
removed ; and if one or both hip-joints have been 
left undissected by tbe dissectors of the lower limbs, 
their capsules are now to be freed from their sur- 
roundings, and the psoas and iliacus muscles are to 
be followed to their insertion. Poupart's ligament 
may be detached from the ilium, and any points not 
hitherto exhibited in its disposition are to be exa- 
mined before clearing away the remains of the ab- 
dominal muscles ; also the circumflex iliac artery is to 
be followed up and its anastomosis with the ilio-lum- 
bar artery seen. Likewise the obturator membrane 
should be cleared on the outside, and the branches 
of the obturator artery on its surface exhibited. 

[The Ferinoemn in the Female ought at this time to 
be dissected. The integuments are to be reflected 
inwards and removed. At the central point of the 
perinaeum will be found to converge the superficial 
sphincter ani disposed as in the male, the sphincter 
vagincB extending round the orifice of the vulva (re- 
presenting the accelerator urinae muscles of the male) 
and the transverstis perincei disposed as in the male. 
On each side of the rectum the ischio-rectal fossa is to 
be cleaned out, showing the inferior hcemorrhoidal 
and superficial pervnveal branches of the pudic artery, 
also the perineeal branches of the pudic nerve coming 
to the surface through a considerable depth of fisbt 
inside the ischial tuberosity, and the inferior pudendal 
branch of the small sciatic turning inwards to join 
them in front of the tuber iscbii. Still removing the 
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fat, tbe dissector will find the fossa to be bounded, 
as in tbe male, internally by tbe levator am witb a 
layer of anal fascia on its surface, externally by tbe 
-obturator fascia^ and in front by a barrier formed by 
tbe dipping in of tbe deep layer of superficial fascia 
attacbed at tbe sides to tbe arcb of tbe pubes, to join 
tbe triangular ligament, wbicb in tbe female is split 
into two by tbe vulva. In tbe anterior part of tbe 
perinsBum beneatb tbe superficial fascia just men- 
tioned will be found tbe crura of tbe clitoris arising 
from tbe pubic arcb and embraced by erector muscles 
like tbe corresponding structures in tbe male. More 
internally, a bigbly complicated plexus of veins, 
hulbus vestihuli, invading tbe nympbsB or labia 
minora (corresponding witb tbe corpus spongiosum 
in tbe male), will be found extending forwards to 
unite witb its fellow in forming tbe glans clitoridis, 
Beneatb tbe cms clitoridis and bulbus vestibuli will 
be found tbe triangular ligament already mentioned ; 
and in young subjects tbe glands of Bartholin (cor- 
responding witb Cowper*s glands in tbe male) will 
he found at tbe back of tbe vulva sending tbeir ducts 
forwards to open at tbe side of tbe bymen or of tbe 
'Carunculee myrtiformes wbicb indicate tbe situation 
wbicb tbe bymen bad occupied.] 

Tbe peritoneum is to be stripped from tbe walls 
•of tbe pelvis, wben tbe cavity will be found to be 
limited beneatb it on tbe sides and in front by fascia 
descending from near tbe brim, tbe pehnc fascia. 
Tbis will be seen to be firmly connected below with 
tbe sides of tbe bladder, forming its lateral true 
ligaments, and to be continued in front into a coupl6 
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of short bands with a slight fossa between, the ante- 
rior true ligaments. At the back of the pelvic 
cavity the stripping down of the peritoneum will lay 
bare the division of the hypogastric plexus to form the 
two lower hypogastric plexuses for the supply of the 
pelvic viscera, and the internal iliac vessels with 
their visceral branches gathered so as to form, with 
the fascia between them, a sheet directed forwards 
and having the obliterated hypogastric artery at its 
upper edge. 

A dissection must now be made for the more 
complete display of the fascisB of the pelvis ; and for 
this purpose, if the walls of the ischio-rectal fossa or 
the obturator fascia have been damaged on either 
side in the dissection of the perinseum, the opposi^ 
side should be chosen. Much the neatest plan of 
making tHs dissection is to arrange it so that not 
only the arch of the pubes and ischial attachments 
of the obturator fascia shall be left uninjured, but 
likewise the brim of the pelvis ; and this can always 
be managed with a little care by means of a single 
section with the saw, carried close by the brim of the 
pelvis, in such a direction as to remove a great part 
of the thickness of the ischial tuberosity and pass as 
near as possible to the sacro-sciatic notches without 
breaking into them. By this means the hip-joint 
can be removed intact, and an opportunity will be 
gained of opening into the acetabulum without injury 
to the capsule of the joint, and thus studying the 
action of the ligamentum teres. The opening in the 
pelvic wall is to be enlarged with the bone-nippers 
as far as is possible without injury to any fascia, and 
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the obtnrator intemus muscle is to be removed firom 
its position, and tlie pecnliar divided arrangement of 
its tendon may be looked at before it is thrown 
aside. A view will then be obtained of the obturator 
fascia, attached above to a white line seen extending 
from the spine of the ischium to the back of the 
pubes, and below to an arch formed by bone, except 
at the back part, where it passes internal to the small 
sciatic notch, and is attached to the sacro-sciatie 
ligaments. Also, above the white line is seen the 
undivided pelvic fascia, with the obturator vessels 
and nerves piercing it in front. It is continued 
below the white line into the recto-vesical fascia on the 
upper surface of the levator ani muscle. And, if the 
student have any doubt of the inaccuracy of those 
descriptions which describe the obturator and pelvic 
fascia as one continuous structure, he may convince 
himself by observing that fibres of the levator ani 
muscle are always continued up above the white line 
to be attached along with the pelvic fascia to the 
horizontal ramus of the pubic bone. The part of the 
brim of the pelvis left for the attachment of the un- 
divided pelvic fascia is to be removed with the bone- 
nippers or saw. The manner in which the recto- 
vesical fascia splits up to invest the rectum and 
bladder, together with the prostate gland in the male 
and the vagina in the female, is to be examined ; also 
the anterior fibres of the levator ani are to be fully 
dissected out so as to show their position between 
the anterior ligament of the bladder and the posterior 
layer of the subpubic fascia. 

If the bladder be partially inflated through 
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•one of the ureters, and a little tow be introduced 
into the rectum and vagina, the examination of 
the investment of these viscera with fascia will be 
facilitated, and the distribution of the visceral 
branches of the vessels and nerves better shown. 
The internal iliac artery will be seen to give off 
from the origin of the obliterated hypogastric artery 
the 8\iperior vesical branch, and, lower down, the 
-inferior vesical to the lower part of the bladder and 
the vesiculaB seminales and prostate, and, below this, 
the middle hoBinorrhoidal to the lower part of the 
rectum ; and in the female there are, in addition, 
a uterine and a vaginal branch, the one ascending 
;and the other descending on the side of the viscus 
from which it is named. Besides these branches, the 
internal iliac gives off a number of others, namely, 
the ohturator accompanying the nerve of the same 
name, but sometimes replaced by a branch from the 
epigastric ; the jpiidic quitting the pelvis by the great 
sciatic notch, beneath the pyriformis muscle, and re- 
entering below the spine of the ischium, and now to 
be followed in its course bound down by the obturator 
fascia till it terminates in the dorsal artery of the 
penis and artery of the corpus cavernosum ; the sciatic 
likewise passing below the pyriformis ; the gluteal 
emerging above the pyriformis; the iHO'lvmbar 
dividing into lumbar and iliac branches which ana- 
stomose with the last lumbar and circumflex iliac 
respectively ; and the lateral sacral descending on 
the sacrum and giving off branches which enter the 
Anterior sacral foramina. 

In following the branches of the internal iliac 

N 
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artery, the dissector will meet with the principal 
tmnks of the sacral plextis. He will see the forma* 
tion of this plexus by the nnion of the lnmbo-sacral 
cord, the anterior divisions of the three upper sacral 
nerves, and part of the fourth; much the greater 
part of the plexus joining to form the great sciatic 
nerve, which with the small sciatic emerges below the 
pyriformis. He will dissect the gluteal nerve, which 
emerges with the gluteal artery, and trace it to its 
origin from the lumbo-sacral cord. He will then 
follow the jp^uMc nerve from its origin to its distribu- 
tion, and will complete the superficial dissection of the 
penis by the complete removal of the integument, dis- 
playing the dorsal arteries and nerves, and following 
the dorsal veins back through the triangular ligament, 
then laying bare the fibrous exterior of the corpora 
cavernosa and corpus spongiosum, and dissecting 
the glans suflBciently from the extremities of the cor- 
pora cavernosa to show that it is distinct from them. 

The remainder of the ischium and descending ramus 
of the pubes may be removed, and the viscera with- 
drawn from their natural position, so as to allow the 
origin of the jjyn/ormts muscle and also the /oi*rf^and 
fifth sacral and the coccygeal nerve to be dissected out 
on the sacrum. The dissection of the sympathetic 
chain is to be continued down from the point where 
it was left off in the lumbar region, and its ganglia 
and communications are to be traced down to the 
ganglion impar in front of the coccyx. Below this in 
the middle line, a lobulated structure, the size of a 
lentil, may be found, the so-called coccygeal gland. 
Turning the viscera still more outwards, a dissection 
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may be made of the coccygeiLS and levator ani muscle 
from above, so as to exhibit them as a mnscnlar 
floor to the pelvis, justifying the termpelmc diaphragm 
sometimes used. 

10. The pelvic Viscera. — The viscera are to be 
removed by dividing the attachments of the corpora 
cavernosa, the structures attaching the urethra be- 
neath the symphysis, and the levator ani, coccygeus 
and coccygeal attachment of the superficial sphincter 
ani. 

The relation of the rectum to the prostate and 
bladder in the male, and to the vagina in the female, 
is to be examined, and the rectum is then to be dis- 
«ected separate from the other organs. The accumula- 
tion of circular fibres forming the deep sphincter ani is 
to be shown, and the rectum is to be slit open, so as 
to show the appearance of its mucous membrane, and 
the slight transverse plications into which it is thrown, 
sometimes called/oZc?^ of Houston. 

The ureters are to be followed down to their points 
of entrance into the bladder, and the arrangement of 
the muscular fibres of the bladder is to be examined. 
This will be seen to be highly complex ; and the most 
striking points are a superficial strip of vertical fibres 
in front and behind, spreading out above, and fibres 
-circling with all degrees of obliquity. At the upper 
end is the urachus. 

In the male the prostate and copious prostatic 
plexus of veins, and the membranous part of the 
urethra are to be cleared, and the vasa deferentia 
and vesiculas seminales are to be dissected out. 
The vesiculsB seminales will be seen to be each 

N 2 
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donbled on itself; and they are to be cut into, to- 
show the reticnlar character of their mncons mem- 
brane. On continning the dissection down to the- 
prostate, the junction of vas deferens and vesicnla 
seminalis to form the ejaculatory duct will be 
brought into view ; and a deep mesial part of' the- 
prostate behind the entrance of the ejaculatory 
ducts, and separated by them from the main mass oF 
the gland lying in front of them and around them^ 
will be distinguished, which is the middle lohe of the 
prostate. It may be well to divide the penis abont 
the middle, to note the appearance of the corpora- 
cavernosa and corpus spongiosum on transverse- 
section, and the section of the artery in each 
corpus cavemosum, then to slit the urethra in 
the distal portion from beneath, so as to show 
the dilatation of the urethra called fossa navi-^ 
cularis immediately inside the orifice. The re- 
maining portion of the urethra is to be slit open 
from above by a cut carried close to one side of the 
septum of the corpora cavernosa, so as to lay bare 
the septum, then continued in a straight line on 
through the membranous and prostatic portions of 
the urethra and the front of the bladder. The re- 
cesses in the spongy part of the urethra, as well as the 
appearance of the mucous membrane, are to be noted; 
also the dilatation in the bulb and the thickening of 
the corpus spongiosum at that part. In the prostatic 
part are to be noted the flat and wide form of the urethra 
in the middle of the prostate, and the constriction at 
the neck of the bladder ; also in the floor, a little 
elevation called verumontanum with a minute cul-de- 
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sac in tlie forepart of it called the sinus ^ocularis or 
uterus inascuUmL8\ immediately in front of this the 
openings of the ejacnlatory ducts, and in the hollow 
at the sides of the veromontannm the openings of the 
tnbnles of the prostate. Within the bladder are 
specially to be noted the valvular openings of the 
ureters, and the space between these and the neck 
termed the trigone. 

In the female, the bladder and urethra are to be 
slit open from above, and the trigone examined as in 
the male. The vagina is to be cut open by an incision 
carried along one side, and its rugae are to be exa- 
mined : they are most prominent in the lower part, 
especially in front. The os uteri projecting into the 
upper end of the vagina will next attract attention, 
and will be found to vary from various causes such 
as age and child-bearing ; but in the virgin its aper- 
ture is transverse and the anterior lip the more pro- 
minent. The form of the uterus is to be examined, 
and it is to be cut open from the front, the incision 
bifurcating above, so 'as to show the cavity of the 
cervix with its ribbed mucous membrane, the os inter- 
num, the smooth mucous lining of the uterine cavity, 
and the termination of the Fallopian tubes at the 
upper angles. The Fallopian tubes and ovaries are 
to be studied, and the ovarian division of the liga- 
mentum latum is to be held up to the light to look 
for the little transverse tubes in its folds, which con- 
stitute the parovarium, or organ of Bosenmiiller, 

11. The Ligaments of the Pelvis. — Returning to 
the walls of the pelvis, the student has to examine 
the concentrically laminated structure of the sym- 
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physis pubis, the greater and leaser sacrosciatic liga- 
ments, and the ilio-lumhar and sacro-vertebral liga- 
ments extending to the iliam and sacrum from the 
transverse process of the last lumbar vertebra. The 
«acro-iliac articulation is then to be examined. Its 
<mterior ligament, situated really below the joint in 
the erect posture of the body, is little more than 
periosteum, but the 'posterior sacro-iliac ligament is of 
great strength to bear the weight of the trunk, and 
<5annot be fully seen without dividing the anterior liga- 
ment and laying open the joint. The clothing of the 
-articular surfaces with cai*tilage is very variable, but 
in all cases it consists originally of two distinct 
layers of articular cartilage. The actions of the 
pelvic ligaments, however, cannot be studied except 
in a pelvis which is quite uninjured. The articula- 
tions of the lumbar vertebrae one with another should 
be examined, their laminse and the back of the sacral 
canal being removed now, if they have not been pre- 
viously taken away for the dissection of the spinal 
<5ord. The Ugamenta subflava will then be noted, 
and the capsules of the joints between the articular 
processes ; also the lower parts of the anterior and 
posterior common ligaments. But what is most im- 
portant to dissect in this part of the vertebral column 
is the arrangement of the intervertebral discs, which 
reach in this region the maximum of development, 
permitting a full display of the arrangement of the 
peripheral layers of fibres and the more pulpy cen- 
tral structure. 
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